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signotics 



Utapid improvement in both the cost and performance of 
semiconductor memories has led to a dramatic increase in 
their usage in today's highly sophisticated electronic systems. 
Signetics has worked diligently over the the last 10 years to 
develop the various technologies necessary to satisfy the 
broad range of users' semiconductor memory requirements. 
As a result, in 1977, Signetics is able to offer the broadest 
bipolar and MOS memory product lines available in the 
industry. 

Signetics offers a complete line of bipolar Schottky RAMs, 
PROMs and other special memory products for high speed 
applications. These products are available with organizations 
ranging from 64 to 1024 bits for the RAM family and 256 to 8K 
bits for the PROM family. All Signetics' bipolar products are 
fabricated with double level metalization for maximum packag- 
ing density and low cost. PROM fuses are constructed with 
nichrome links for the highest reliability and programming 
yield in the industry. Signetics will continue to advance bipolar 
memory "state of the art" in 1977 with the introduction of our 
new 16K PROM, 4K RAM and programmable array logic prod- 
ucts. 

The MOS memory standard product line spans the many 
diverse memory application requirements of today's industry. 
Signetics' dynamic RAMs offer high bit density coupled with 
low standby power, while our static RAM family offers speed 
and ease of use. Ultra-violet (UV) eraseable EPROMs are 
available for use in development programs, with their ROM 
counterparts, in 8K and 1 6K densities in volume production. All 
Signetics' MOS 2600 series ROMs have a single +5V power 
supply and all industry standard pinouts are available. The 
MOS memory division also offers a complete shift register and 
character generator line. 

The 1977 Signetics Memory Data Manual contains all neces- 
sary data on currently available products and those products 
which will be available in the future. In addition, the following 
pages provide product selection guides to aid the user in 
quickly selecting the optimum product for his particular sys- 
tem application. 

Signetics reserves the right to make changes in the products 
contained in this book in order to improve design or perform- 
ance and to supply the best possible products. Signetics also 
assumes no responsibility for the use of any circuits described 
herein and makes no representations that they are free from 
patent infringement. 
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SAMs 

82S12 (O.C.) 32-Bit Bipolar Multiport Mepiory (8X4) 27 

82S1 12 (T.S.) 32-Bit Bipolar Multiport Memory (8X4) 27 

RAMs 

82S25 (O.C.) 64-Bit Bipolar Scratch Pad Memory (16X4) . , 32 

3101 A (O.C.) 64-Bit Bipolar Scratch Pad Memory (16X4) 32 

54/74S89 (O.C.) 64-Bit Bipolar Scratch Pad Memory (16X4) 32 

54/74S1i9 (T.S.) 64-Bit Bipolar Scratch Pad Memory (16X4) 32 

82S21 (O.C.) 64-B(t Bipolar Write-While-Read RAM (32X2) 36 

82S16 (T.S.) 256-Bit Bipolar RAM (256X1) 43 

825116 (T.S.) 266-Bit Bipolar RAM (256X1) 43 

82S17(O.C.) 256-BPt Bipolar RAM f256X1) 43 
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82510 (Q.C.) 1024-Bit Bipolar RAM (1024X1) 56 

825110 (O.C.) 1024-Bit Bipolar RAM (1024X1) 56 

82511 (T.S.) 1024-Bit Bipolar RAM (1024X1) 56 

825111 (T.S.) 1024-Bit Bipolar RAM (1024X1) 56 

93415A(O.C.) 1024-Bit Bipolar RAM (1024X1) 60 

93425A (T.S.) 1024-Bit Bipolar RAM (1024X1) 60 

82S208 (T.S.) 2048-Bit Bipolar RAM (256X8) 64 
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82S214(T.S.) 2048-Bit Bipolar ROM (256X8) 72 

825230 (O.C.) 2048-Bit Bipolar ROM (512X4) 75 
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Programming Information 87 
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82S129 (T.S.) 1024-Bit Bipolar PROM (256X4) 101 
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82S131 (T.S.) 2048-Bit Bipolar PROM (512X4) 114 
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82S181 (T.S.) 8192-Bit Bipolar PROM (1024X8) 126 

82S2708 (T.S.) 8192-Bit Bipolar PROM (1024X8) 130 

825184 (0.0.) 8192-Bit Bipolar PROM (2048X4) 134 

825185 (T.S.) 8192-Bit Bipolar PROM (2048X4) 134 

825190 (O.C.) 16,384-Bit Bipolar PROM (2048X8) 138 

825191 (T.S.) 16,384-Bit Bipolar PROM (2048X8) 138 

FPLAs 

825100 (T.S.) Bipolar Field Programmable Logic Array (16X48X8) 142 

825101 (O.C.) Bipolar Field Programmable Logic Array (16X48X8) 142 

PLAs 

825200 (T.S.) Bipolar Mask Programmable Logic Array (16X48X8) 152 

825201 (O.C.) Bipolar Mask Programmable Logic Array (16X48X8) 152 

FPGAs 

825102 (O.C.) Bipolar Field Programmable Gate Array (16X9) 159 

825103 (T.S.) Bipolar Field Programmable Gate Array (16X9) 159 

MOS MEMORY DATA SPECIFICATIONS 167 

RAMs 
Static 

2501 256-Bit Read/Write Static MOS RAM (256X1) . . 169 

25L01 256-Bit Read/Write Static MOS RAM (256X1) 172 

2101 1024-Bit Static MOS RAM (256X4) 175 

2101-1 1024-Bit Static MOS RAM (256X4) 175 

2101- 2 1024-Bit Static MOS RAM (256X4) 175 

2111 1024-Bit Static MOS RAM (256X4) 178 

2111-1 1 024-Bit Static MOS RAM (256X4) 1 78 

2111- 2 1024-Bit Static MOS RAM (256X4) 178 

2112 1024-Bit Static MOS RAM (256X4) 181 

2112- 1 1024-Bit Static MOS RAM (256X4) 181 

2112-2 1024-Bit Static MOS RAM (256X4) 181 

2606 1024-Bit Read/Write Static MOS RAM (256X4) 184 

2606-1 1024-Bit Read/Write Static MOS RAM (256X4) .184 

2102 1024-Bit Read/Write Static MOS RAM (1024X1) 187 

2102- 1 1024-Blt Read/Write Static MOS RAM (256X4) .187 

2102-2 1024-Bit Read/Write Static MOS RAM (1024X1) 187 



6 



signntiES 



2102A 1024-Bit Static MOS RAM (1024X1) 190 
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21L02-2 1024-Bit Read/Write Static MOS RAM (1024X1) 197 
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2115 1024-Bit Static MOS RAM (1024X1) 200 

2115L 1024-Bit Static MOS RAM (1024X1) 200 

2125 1024-Bit Static MOS RAM (1024X1) 200 

2125L 1024-Bit Static MOS RAM (1024X1) 200 

Dynamic 

1103 1024-Bit Dynamic Decoded MOS RAM (1024X1) 204 
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2660-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 208 
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2680-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 216 

2680-2 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 216 
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Static 
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2609 8192-Bit Static MOS ROM (128X9X7) 225 

2607 8192-Bit Static MOS ROM (1024X8) 232 

2608 8192-Bit Static MOS ROM (1024X8) 236 

2608-1 8192-Bit Static MOS ROM (1024X8) 236 

2580 8192-Bit Static MOS ROM (2048X4) 239 
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BIPOLAR MEMORY CROSS REFERENCE 



AMD 


SIGNETICS 


2700/27LS00 


82S16 


2701/27LS01 


82S17 


27S08/27LS08 


82S23 






27S10 


82S126 


27S11 


82S129 


3101 


82S25 


3101A/27S02 


3101A 


93415 


82S10 


9341 5A 


82S10 


93425 


82S11 


93425A 


82S11 




FAiRCHILO 


SIGNETICS 


10149 


10149 


10144 


10144 


10410 


10144 


10415 


10146 


93403 


82S25 


93406 


82S226 


93411 


82S17 


93411 A 


82S117 


93415 


82S10 


93415A 


82S10 


93417 


82S126 


93419 


82S09 


93421 


82S16 


93421A 


82S116 


93425A 


82S11 


93427 


82S129 


93431 


82S130 


93436 


82S130 


93438 


82S140 


93441 


82S131 


93442 


82S240 


93446 


82S131 


93448 


82S141 


93452 


82S136 


93453 


82S137 


93454 


82S280 


93457 


82S126 


93464 


82S281 


93467 


82S129 



HARRIS 


SIGNETICS 


0064 


82S25 


HM7602 


82S23 


HM7603 


82S123 


HM7608 


82S2708 


HM7610 


82S126 


HM7611 


82S129 


7615 


10149 


HM7620 


82S130 


HM7621 


82S131 


n IVI / 0H\J 


poc 1 AH 
OCO IHKJ 


HM7641 


82S141 


HM7642 


82S136 


HM7643 


82S137 


HM7647 


82S115 


HM7680 


82S180 


HM7681 


82S181 


HM7684 


82S184 


HM7685 


82S185 




INTEL 


SIGNETICS 


2708 


82S2708 


2716 


82S2716 


3101 


82S25 


3101A 


3101A 


3106/A 


82S16 


3107/A 


82S17 


3301A 


82S226 


3302 


82S230 


3322 


82S231 


3601 


82S126 


3602 


82S130 


3604 


82S140 


3605 


82S136 


3608 


82S180 


3622 


82S131 


3624 


82S141 


3625 


82S137 


3628 


82S181 



INTERSIL 


SIGNETICS 


5501 


82S25 


5508 


82S10 


5508A 


82S10 


5518 


82S11 


5518A 


82S11 


5523 


74S201 


5523A 


82S16 


5533 


74S301 


5533A 


82S17 


5600 


82S23 


5603A 


82S126 


5604 


82S130 


5605 


82S140 


5610 


82S123 


5623A 


82S129 


5624 


82S131 


5625 


82S141 


56506 


82S136 


56526 


82S137 




MOTOROLA 


SIGNETICS 


4004A 


82S226 


4064 


82S25 


4256 


82S16 


5005 


82S126 


10139 


10139 


10144 


10144 


10149 


10149 




MMI 


SIGNETICS 


6200 


82S226 


6201 


82S229 


6205 


82S230 


6206 


82S231 


6246 


8204 


6247 


8205 


6300-1 


82S126 


6301-1 


82S129 


6305-1 


82S130 


6306-1 


82S131 


6330 


82S23 


6331 


82S123 



Parts are pin for pin functional replacements except where noted. Signetics supplies most devices 
in both commercial and military temperature ranges. 



MMI 


SIGNETICS 


6340-1 


82S140 


6341 


82S141 


6348 


82S146 


6349 


82S147 


6352 


82S136 


6353 


82S137 


6380 


82S180 


6381 


82S181 


6385 


82S2708 


6530 


82S17 


6531 


82S16 


H6555 


82S09 


6560 


82S25/3101A 




NATIONAL 


SIGNETICS 


74187 


82S226 


74S188 


82S23 


74S287 


82S129 


74S288 


82S123 


74S387 


82S126 


74S570 


82S130 


74S571 


82S131 


74S572 


82S136 


74S573 


82S137 


8582 


82S17 


86L99 


82S25 


87S295 


82S140 


87S296 


82S141 




T.I. 


SIGNETICS 


2708 


82S2708 


74187 


82S226 


74S188 


82S23 


74S189 


74S189 


74S200 


74S200 


74S201 


74S201 


74S209 


82S11 


74S270 


82S230 


74S287 


82S129 


74S288 


82S123 


74S289 


3101A 


74S301 


74S301 


74S309 


82S10 


74S370 


82S231 


74S387 


82S126 


74S472 


82S147 


74S473 


82S146 


74S474 


82S141 


74S475 


82S140 


74S476 


82S137 


74S477 


82S136 
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BIPOLAR MEMORY SELECTION GUIDE 



DEVICE 


UnUnlii' 


flilTPtlT 


niiTPiiT 


APpCQQ 

rlulfCoo 


1 CmrtnM 1 Unt 


PACKAGE 


NO. 


MAX. 




7ATinN 


riDPiiiTi 

ulnuUI 1 


LUuiu 


TIMF rn«14 
1 imc insj 


RAMRP3 




nc Diuc 
Ur rlNS 


ICC[»nAp 


PAMQ 
UMlVIo 


















10155 


8X2 


OE 




13 


c 


F,N 


18 


140 


SAMS 


















82S12 


8X4 


OC 


T 


40 


c 


F.N 


24 


160 


82S112 


8X4 


TS 


T 


40 


c 


F,N 


24 


160 


RAMS 


















82S25 


16X4 


OC 

\J\J 


R 
D 




M P 


r,IM 


ID 


lUO 


3101A 


16X4 


on 


g 




M P 


F M 
r,iN 


ID 


wo 


54/74S89 


16X4 


OC 


T 


50 


M,C 


F,N 


16 


105 


54/74S189 


16X4 


TS 


B 


35 


M,C 


F,N 


16 


110 


82S21 


32X2 


OC 


T 


50 


C 


F,N 


16 


130 


82S16 


256X1 


TS 


T 


50 


M,C 


F,N 


16 


115 


82S116 


256X1 


TS 


T 


40 


c 


F,N 


16 


115 


82S17 


256X1 


OC 


T 


50 


M,C 


F,N 


16 


115 


82S117 


256X1 


OC 


T 


40 


c 


F,N 


16 


115 


54/74S200 


256X1 


TS 


B 


50 


M,C 


f!n 


16 


130 


54/74S201 


256X1 


TS 


B 


50 


M,C 


F,N 


16 


130 


54/74S301 


256X1 


OC 


B 


50 


M,C 


F,N 


16 


130 


82S09 


64X9 


OC 


T 


45 


M,C 


I.N 


28 


190 


82S10 


1024X1 


OC 


B 


45 


M,C 


F,N 


16 


170 


82S110 


1024X1 


OC 


B 


35 


C 


F.N 


16 


170 


82S11 


1024X1 


TS 


B 


45 


M,C 


F.N 


16 


170 


82S111 


1024X1 


TS 


B 


35 


C 


F,N 


16 


170 


JOt 1 \jr\ 




nr 


p 
o 


HO 


Ryi p 


r,l\l 


ID 


l/U 


93425A 


1024X1 


TS 


B 


45 


M,C 


F,N 


16 


170 


82S208* 


256X8 . 


TS 


B 


60 


C 


F 


22 


185 


82S210* 


256X9 


TS 


B 


60 


C 


F.N 


24 


185 


82S400* 


4096X1 


OC 


B 


70 


C 


1 


18 


155 


82S401* 


4096X1 


TS 


B 


70 




1 


18 


155 


ROMS 


















82S226 


256X4 


OC 




50 


M,C 


F N 


16 




82S229 


256X4 


TS 





50 


m!c 


F.N 


16 


120 


82S214 


2^6X8 


TS 


__ 


60 


M,C 


F,N 




175 


QOCOOA 
OCOCOKJ 




HP 

UU 




ou 


ftii p 
IVI,U 


F,N 


16 


140 


82S231 


512X4 


TS 


— 


50 


M,C 


F.N 


16 


140 


82S215 


512X8 


TS 




60 


M,C 


F.N 


24 


175 


82S240 


512X8 


OC 




60 


M,C 


F.N 


24 


175 


82S241 


512X8 


TS 




60 


M,C 


F.N 


24 


175 


8228 


1024X4 


TTL 




50 


C 


F 


16 


170 


82S280 


1024X8 


OC 




70 


M,C 


F,N 


24 


140 


82S281 


1024X8 


TS 




70 


M,C 


F,N 


24 


140 


82S290 


2048X8 


OC 




80 


M,C 


F.N 


24 


170 


82S291 


2048X8 


TS 




80 


M,C 


F,N 


24 


170 



*To be announced 



NOTES 

1. Output circuit: 3. Temperature range: 

OE = Open emitter C = Commercial (0 ° C to +75 ° C) 

OC = Open collector M = Military (-55° C to +125° 0) 

TS = Tri-state All ECL 10,000 series (-30° C to +85° C| 

2. Output logic: 4 Commercial (0 ° C to +75 ° C) 
T = Transparent— input data appears on output during Write 

B = Blanked— output is bjanked during Write 
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BIPOLAR MEMORY SELECTION GUIDE (Cont d) 



ncuipc 


ORGANI- 


OUTPUT 


OUTPUT 


ACCESS 


TEMPERATURE 


PAPKAHP 


NO. 


MAX. 


EQUIVA- 


UtvlUC 


ZATION 


CIRCUIT' 


LOGICS 


TIME (ns) 


RANGE' 


rnu^nuL 


OF PINS 


Ice (mA) 


LENT ROM 


PROMS 




















82S23 


32X8 


OC 


— 


50 


M,C 


F,N 


16 


77 


— 


82S123 


32X8 


TS 


— 


50 


M,C 


F,N 


16 


77 


— 


10139 


32X8 


OE 


— 


15 


C 


F,N 


16 


145 




82S27 


256X4 


OC 


— 


40 


C 


F 


16 


140 


— 


82S126 


256X4 


OC 


— 


50 


M,C 


F,N 


16 


120 


82S226 


82S129 


256X4 


TS 


— 


50 


M,C 


F,N 


16 


120 


82S229 


10149 


256X4 


Uh 




on 


C 


c 
r 


ID 


IDU 




82S114 


256X8 


TS 


— 


60 


M.C 


F,N 


24 


175 


82S214 


82S130 


512X4 


OC 


— 


50 


M,C 


F,N 


16 


140 


82S230 


82S131 


512X4 


TS 


— 


50 


M,C 


F,N 


16 


140 


82S231 


82S115 


512X8 


TS 


— 


60 


M,C 


F,N 


24 


175 


82S215 


82S140 


512X8 


OC 


— 


60 


M,C 


F,N 


24 


175 


82S240 


82S141 


512X8 


TS 






IVI.U 




OA 


I/O 


OCOCH 1 


82S136 


1024X4 


OC 





60 


M,C 


F,N 


18 


140 




82S137 


1024X4 


TS 


— 


60 


M,C 


F,N 


18 


140 





82S180 


1024X8 


OC 


— 


70 


M,C 


F,N 


24 


175 


82S280 


82S181 


1024X8 


TS 


— 


70 


M,C 


F,N 


24 


175 


82S281 


82S2708 


1024X8 


TS 




70 


fill o 

IV1,U 


F,N 








82S184 


2048X4 


OC 




100 


M,C 


1 


18 


120 




82S185 


2048X4 


TS 




100 


M,C 


1 


18 


120 




82S190 


2048X8 


OC 


— 


70 


M,C 


1 


24 


175 


82S290 


82S191 


or\ An\/ o 

2048X8 


TS 




70 


Ml P 


1 


OA 


1 /D 


fi9Q9Q1 
OiLOCH 1 


FPLAS 




















82S100 


16X48X8 


TS 




50 


M,C 


l,N 


28 


170 




82S101 


16X48X8 


OC 




50 


M,C 


l,N 


28 


170 




PLAS 




















82S200 


16X48X8 


TS 




50 


M,C 


I.IM 


28 


170 




82S201 


16X48X8 


OC 




50 


M,C 


l,N 


28 


170 




FPGAS 




















82S102 


16X9 


OC 




30 


M,C 


I.N 


28 


170 




82S103 


16X9 


TS 




30 


M,C 


l,N 


28 


170 





*To be announced 
NOTES 



1. Output circuit: 

OE = Open emitter 
OC = Open collector 
TS = Tri-state 

2. Output logic- 

T = Transparent— input data appears on output during Write 
B = Blanked— output is blanked during Write 

3. Temperature range: 

C = Commercial (0° C to +75° C) 
M = Military (-55° C to +125° C) 
All ECL 10,000 series (-30° C to +85° C) 

4. Commercial (0° C to +75 ° C) 



sigiiDtics 



13 



MOS MEMORY CROSS REFERENCE 





SIGNETiCS 




RAMs 


ROMs 


rUADAPTCD 
bnAnAultn 


c 
c. 


onlr f 




PCMCDATnDQ 

ucntnAIUno 


r nUiflo 


ntuloitno 


AMD 












AM2101/9101 


2101 










AM2111/9111 


2111 










AM2112/9112 


2112 










AM2102/9102 


2102/2102A 










AM9060 


2680 










AM9216 




2617 








AM9208 




2608 








AM1402 










2502 


AM1403 










c.\j\JO 


AM1404 










2504 


AM1405 










2505 


AM1506 












AM1507 












AM2806 










2512 


AM2807 










2524 


AM2808 










2525 


AM2809 










2521 












2533 


AMI 












6830 












EA 












2308/8308 




2608 








4600 




2600 








FAIRCHILD 












35L38 


2101 










2102 


2102 










4096 


2660 










3343 










2521 


3343 










2522 


3347 










2532 


3349 










2518 


3533 










2533 


Gl 












2513 






2513 






2516 






2516 






2530 




2530 








2580 




2580 








9316A/B 




2616 








2509 










2509 


2510 










2510 


2511 










. 2511 


2533 










2533 


INTERSIL 












IM7552 


2102 










IM7712 










2512 


IM7722 










2525 


IM7780 










2532 
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siOnctiBB 



MOS MEMORY CROSS REFERENCE (Cont d) 





SIGNETiCS 




RAMs 


ROMs 


CHARACTER 


E 


SHIFT 




GENERATORS 


PROMs 


REGISTERS 


INTEL 












2101 


C.l\J\ 










2111 


9111 










2112 


9119 










2102/2102A 


9in9/9in9A 










1103 


110*^ 
1 lUo 










2107B 


2680 










2104 


2660 










2115 


2115* 










2125 


2125* 










2114 


2614* 










2308 




2607 








2316E 




2616 








2704 








2704 




2708 








2708 




1402A 










2502 


1403A 










2503 


1404A 










2504 


1405A 










2505 


MOSTEK 












MK4007 


2501 










MK4102 


2102 










MK4096 


2660 










MK4027 


2627* 










MK30000 




2607 








MK34000 




2316 








IVI rxOi UO 








2708 




IVIrx 1 UUi 










2532 


MOTOROLA 












2102/A 


2102/2102A 










6604 


2660 










6830 




2608 








6570 






2609 






IMA 1 lUIMAL 














2101 










MM^l l1 


2111 










MM2112 


2112 












2102 










MM5280 


2680 










MM506 










2506 


MM507 










2507/2517 


MM1402A 










2502 


MM1403A 










2503 


MM1404A 










2504 


MM2521 










2521 


MM2522 










2522 


MM5058 










2533 



BignotiES 
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MOS MEMORY CROSS REFERENCE (Contd) 





SIGNETICS 


RAMs 


ROMs 


UnAilAU 1 tn 
utratnAiUno 


c 
c 

rnUmS 


onlr 1 
nculo 1 tno 


Tl 












TMS4039 


2101 










TMS4042 


2111 










1 IVIo4U4o 


2112 










TMS4033-35 


2102/2102A 










TMS1103 


1103 










TMS4060 


2680 










TMS4700 




2607 








TMS3112 










2518 


TMS3120 










2532 


TMS3128 










2521 


TMS3129 










2522 


TMS3133 










2533 
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signDtics 



MOS MEMORY SELECTION GUIDE 







niiTPiiT 
uu 1 r u 1 


nUuCOo/ul LLC 


TFMPFRATIIRP 






PI nPK/rp/TTi 

uLUulV/ uC/ 1 1 L 


pnwpR 

runcn 


UCVIUC 


nnRAMITATlflli 
UtIUAIilLA 1 lUN 


PIRPIilTI 


TIMF fnci 
1 IItIC (IISJ 




PAPI^ARF 
r AUIVnUt 


un np PiM<! 
nu. ur niiu 


rnMPATARII ITY 
liUmr n 1 HDILI 1 1 


Clippi IPC fill 


RAMS 


















Static 


















2501 


256X1 


TTL 


1000/1000 


c 


1, N 


16 


Yes 


+5, -9 


25L01 


256X1 


TTL 


1000/1000 


c 


i N 


16 


Yes 


+ 5, -12 


2101 


256X4 


TS 


1000/1000 


c 


F, N 


22 


Yes 


'^■5, Gnd 


2101-1 


256X4 


TS 


500/500 


c 


f! n 


22 


Yes 


+5, Gnd 


2101-2 


256X4 


TS 


650/650 


c 


f! N 


22 


Yes 


+5, Gnd 


2111 


256X4 


TS 


1000/1000 


c 


.1,'n 


18 


Yes 


+5, Gnd 


2111-1 


256X4 


TS 


500/500 


c 


1, N 


18 


Yes 


+5, Gnd 


2111-2 


256X4 


TS 


650/650 


c 


l! N 


18 


Yes 


+5, Gnd 


2112 


256X4 


TS 


1000/1000 


c 


F, N 


16 


Yes 


+5, Gnd 


2112-1 


256X4 


TS 


500/500 


c 


f! N 


16 


Yes 


+5, Gnd 


2112-2 


256X4 


TS 


650/650 


c 


F, N 


16 


Yes 


+5, Gnd 


2606 


256X4 


TS 


750/750 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2606-1 


256X4 


TS 


son/™ 
<j\j\jf 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2102 


1024X1 


TS 


1000/1000 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2102-1 


1024X1 


TS 


SOO/500 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2102-2 


1024X1 


TS 


650/650 


c 


f! l! N 


16 


Yes 


+5, Gnd 


2102A 


1024X1 


TS 


350/350 


c 


F, l! N 


16 


Yes 


+5, Gnd 


2102AL 


1024X1 


TS 


350/350 


c 


F,' l! N 


16 


Yes 


+5, Gnd 


2102A-2 


1024X1 


TS 


250/250 


c 


f! \, N 


16 


Yes 


+5, Gnd 


2102AL-2 


1024X1 


TS 


250/250 


c 


f! l! N 


16 


Yes 


+5, Gnd 


2102A-4 


1024X1 


TS 


450/450 


c 


f! I, N 


16 


Yes 


+5, Gnd 


2102AL-4 


1024X1 


TS 


450/450 


c 


f! i', N 


16 


Yes 


+5, Gnd 


2102A-6 


1024X1 


TS 


650/650 


c 


f! i! N 


16 


Yes 


+5, Gnd 


21F02 


1024X1 


TS 


350/350 


c 


f! i! n 


16 


Yes 


+5, Gnd 


210F02-2 


1024X1 


TS 


250/250 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


21F02-4 


1024X1 


TS 


450/450 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


21L02 


1024X1 


TS 


1000/1000 


c 


?\ 1, N 


16 


Yes 


+5, Gnd 


21L02-1 


1024X1 


TS 


500/500 


c 


f! i N 


16 


Yes 


+5, Gnd 


21L02-2 


1024X1 


TS 


650/650 


c 


F, 1, N 


16 


Yes 


+5, Gnd 




1024X1 


TC 
lb 


A(\f\ 1 Ar\r\ 

400/400 


c 


F, 1, N 


lb 


Yes 


+D, una 


2115* 


1024X1 


OD 


45/45 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2115L* 


1024X1 


OD 


45/45 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2125* 


1024X1 


TS 


45/45 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2125L* 


1024X1 


TS 


45/45 


c 


F, 1, N 


16 


Yes 


+5, Gnd 


2614* 


1024X4 


TS 


200/200 


c 


F, 1, N 


18 


— 


+5, Gnd 


2613* 


4096X1 


TS 


200/200 


c 


F, 1, N 


18 


— 


+5, Gnd 


Dvnamir 


















1103 


1024X1 


OD 


300/480 


c 


1, N 


18 


No 


+20 +16 Gnd 


2660 


4096X1 


TS 


250/375 


c 


F, 1, N 


16 


Yes 


+12 +5 Gnd 


2660-1 


4096X1 


TS 


300/425 


c 


f! l! N 


16 


Yes 


+12 +5 Gnd 


2660-2 


4096X1 


TS 


350/500 


c 




16 


Yes 


+12, i5, Gnd 


2660-3 


4096X1 


TS 


140/375 


c 


F, 1, N 


16 


Yes 


+12, ±5, Gnd 


2680 


4096X1 


TS 


200/400 


c 


F, 1, N 


22 


No 


+12, 15, Gnd 


2680-1 


4096X1 


TS 


270/470 


c 


F, 1, N 


22 


No 


+12, 15, Gnd 


2680-2 


4096X1 


TS 


350/800 


c 


F, 1, N 


22 


No 


+12, ±5, Gnd 


2627* 


4096X1 




150/320 


c 


F 


16 




+12, 15, Gnd 


2627-1* 


4096X1 




200/200 


c 


F 


16 




+12, 15, Gnd 


2627-2* 


4096X1 




250/250 


c 


F 


16 




+12, 15. Gnd 


2690* 


16,384X1 




150/375 


c 




16 




+12, 15, Gnd 



*To be announced 
NOTES 

1. Output circuit: 
TS = Tri-state 
OD = Open drain 
BD = Bare drain 
PD = Pull down 
PP = Push-pull 

2. Temperature range: 

= Commercial (0 "C to +75 ?C) 
M = l\/lilitary (-55°Cto +125 °C) 



sfgnDtiCB 
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MOS MEMORY SELECTION GUIDE (Contd) 







OUTPUT 


ACCESS/CYCLE 


TEMPERATURE 






CLOCK/CE/TTL 


POWER 


DEVICE 


ORGANIZATION 


CIRCUIT' 


TIME fns) 


RANGE^^ 


PACKAGE 


NO OF PINS 


COMPATABILITY 


SUPPLIES |V) 


ROMS 


















Static 


















2530 


512X8 


TS 


700/700 


C 


i. N 


24 


Yes 


15, -12 


2609 


128X9X7 


TS 


500/500 


C 


F, 1, N 


24 


Yes 


+5, Gnd 


2607 


1024X8 


TS 


500/500 


C 


F. 1. N 


24 


Yes 


+5, Gnd 


2608 


1024X8 


TS 


550/550 


C 


F, 1, N 


24 


Yes 


+5, Gnd 


2608-1 


1024X8 


TS 


450/450 


C 


F. 1. N 


24 


Yes 


+5, Gnd 


2580 


2048X4 


TS 


950/950 


C 


1, N 


24 


Yes 


+5, -12 


2600 


2048X8 


TS 


500/500 


c 


F, 1, N 


24 


Yes 


+5, Gnd 


2600-1 


2048X8 


TS 


300/300 


c 


F, 1, N 


24 


Yes 


+5, Gnd 


2616 


2048X8 


TS 


450 


c 


F, 1, N 


24 


Yes 


+5, Gnd 


2616-1 


2048X8 


TS 


350 


c 


F, 1, N 


24 


Yes 


+5, Gnd 


2617 


2048X8 


TS 


450 


c 


F, 1, N 


24 


Yes 


+5, Gnd 


2617-1 


2048X8 


TS 


350 


c 


f! i! N 


24 


Yes 


+5, Gnd 


2632* 


4096X8 





500/500 


c 


1, N 


24 




+5, Gnd 


2633* 


4096X8 





450/450 


c 


1, N 


24 





+5, Gnd 


CHARACTER GENERATORS 
















2513 


64X8X5 


TS 


600/600 


c 


1, N 


24 


Yes 


±5, -12 


2516 


64X6X8 


TS 


600/600 


c 


1, N 


24 


Yes 


±5, -12 


2526 


64X9X9 


TS 


700/700 


c 


1, N 


24 


Yes 


+5, -12 


UV EPROMS 


















1702A 


256X8 


TS 


1000/1000 


c 


1 


24 


Yes 


+5. -9 


2704 


512X8 


TS 


450/450 


c 


1 


24 


Yes 


+12, 15, Gnd 


2708 


1024X8 


TS 


450/450 


c 


1 


24 


Yes 


+12, 15, Gnd 



STANDARD ROM CODE 



DEVICE 


CODE NO. 


DESCRIPTION 


STATIC ROM 
2530 
2608 
2609 

2580 


CM3530 
CNOOOO 
CN6571 
CN6571A 
CN6575 
CMXXXX 


Code Converter, ASCH to EBCDIC and EBCDIC to ASCII 

10X7 Upper and Lower Case ASCII Character Generator 

128 ASCII Characters In 7X9 Matrix Count Down 

128 ASCII Characters in 7X9 Matrix Count Up 

128 ASCII Characters in 7X9 Matrix Count Up with Special Characters 

Random code pattern for evaluation purposes 


CHARACTER GE 
2513 

2516 
2526 


fNERATOR 
CM2140 
CM2170 
CM3021 
CM3030 
CM4800 
CM2150 

CM3001/3010 
CM3041 

CM3970/3980 
CM3400 
CM3940 
CM6760 


New ASCII Character Generator, Upper Case, 7X5, Horizontal Scan 

ASCII Character Generator, Upper Case with Yen Sign, 7X5, Horizontal Scan 

ASCII Character Generator, Lower Case, 7X5, Horizontal Scan 

Old ASCII Character Generator, Upper Case, 7X5, Horizontal Scan 

Katakana Character Generator, 7X5, Horizontal Scan 

ASCII Character Generator, Upper Case, 5X7, Vertical Scan 

ASCII Character Generator, Upper Case, 10X7, Vertical Scan (2 chips) 

ASCII Character Generator, Lower Case, 10X7, Vertical Scan 

ASCII Character Generator, Upper Case, 12X8, Vertical Scan (2 chips) 

ASCII Character Generator with EBCDIC and BAUDOT code translations. Upper Case, 7X9, Vertical Scan 
ASCII Character Generator, Upper Case, 7X9, Horizontal Scan 
Katakana Character Generator, 7X9, Horizontal Scan 



*To be announced 
NOTES 



1. Output circuit: 
TS = TrI-state 
OD = Open drain 
BO = Bare drain 
PO = Pull down 
PP = Push-pull 

2. Temperature range: 

C = Commercial (0° C to +75 » C) 
M = Military (-55 "C to +125 "C) 
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MOS MEMORY SELECTION GUIDE (Contd) 







OUTPUT 


ON CHIP 


TEMPERATURE 




NO. OF 


NO. OF 


TYPICAL 


CLOCK/CE/TTL 


POWER 


DEVICE 


ORGANIZATION 


ciRcuir 


RECIRCULATE 


RANGE' 


PACKAGE 


PINS 


CLOCKS 


SPEED 


COMPATABILITY 


SUPPLIES (V) 


















(MHz| 






SHIFT REGISTERS 




















Static 






















2518 


32X6 


BD 


Yes 


C 


N 


16 




3.0 


Yes 


+5, -12 


2519 


40X6 


BD 


Yes 


C 


N 


16 




3.0 


Yes 


+5, -12 


2509 


50X2 


TS 


Yes 


c 


N, K 


14/10 


] 


3.0 


Yes 


+5, -5, -12 


2532 


80X4 


PP 


Ves 


c 


N 


16 




3.0 


Yes 


^-5, -12 


2510 


100X2 


TS 


Yes 


c 


N, K 


14/10 


1 


3.0 


Yes 


+5, -5, -12 


2521 


128X2 


PP 


Yes 


c 


N 


8 




3.0 


Yes 


+5, -12 


2522 


132X2 


PP 


Yes 


c 


N 


8 




3.0 


Yes 


+5, -12 


2511 


200X2 


TS 


Yes 


c 


N, K 


14/10 




3.0 


Yes 


+5, -5, -12 


2527 


240X2 


PP 


Yes 


c 


N 


8 




2.5 


Yes 


+5, -12 


2528 


250X2 


PP 


Yes 


c 


N 


8 




2.5 


Yes 


+5, -12 


2529 


256X2 


PP 


Yes 


c 


N 


8 




3.0 


Yes 


+5, -12 


2533 


1024X1 


PP 


Jumper 


c 


N 


8 




2.0 


Yes 


+5, -12 


Dynamic 






















2506 


100X2 


BD 


No 


c 


T, N 


8 


2 


4.0 


No 


+5, -5 


2507 


100X2 


7.5KPD 


No 


r 

\J 


T M 


8 


2 


4.0 


No 


+5, -5 


2517 


100X2 


20KPD 


No 


c 


T, N 


8 


2 


4.0 


No 


+5', -5 


2505 


512X1 


BD 


Yes 


c 


K 


10 


2 


3.0 


No 


+5, -5 


2524 


512X1 


BD 


Yes 


c 


N 


8 


2 


5.0 


No 


+5, -5 


2502 


256X4 


BD 


No 


c 


N 


16 


2 


10.0 


No 


+5, -5 


2503 


512X2 


BD 


No 


c 


TA, N 


8 


2 


10.0 


No 


+5, -5 


2504 


1024X1 


BD 


No 


c 


TA, N 


8 


2 


10.0 


No 


+5, -5 


2512 


1024X1 


BD 


Yes 


c 


K 


10 


2 


5.0 


No 


+5, -5 


2525 


1024X1 


BD 


Yes 


c 


N 


8 


2 


3.0 


No 


+5, -5 



*To be announced 
NOTES 

1. Output circuit: 
TS = Tri-state 
OD = Open drain 
BD = Bare drain 
PD = Pull down 
PP = Push-pull 

2. Temperature range: 

C = Commercial (0 ° C to +75 °C) 
M = Military (-55 "C to +125 °C) 



SjOIIDtiBS 
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10155 • F.N 



DESCRIPTION 

The 10155 is a 16-bit ECL Content Address- 
able Memory (CAM) organized as an array 
of 8 words by 2 bits. Each cell of the array 
consists of a D-type latch and an exclusive- 
OR comparator, along with control logic for 
reading, writing and masking. 

The modes of operation possible with the 
10155 are associate, masked associate, 
read, write, and hybrid. Lines Y0-Y7 are used 
for linear word select in the read/write 
mode, and are used as outputs for match/ 
mismatch information in the associate 
mode. 

In associate operation, Iq and hcontain in- 
formation to be compared. If the latches at a 
particular Y location are in a state matching 
the input data, that Y line goes low. 

The Y outputs are open emitters, allowing 
expansion in multiples of 2 bits by tying 
additional 10155's to the Y bus lines. To 
inhibit comparison of a particular bit, thd^^ 
corresponding Aq or Ai line is held low. 

In the read mode, the state of the selected 
cells appears on outputs Dq and Di. In the 
write mode, these outputs are transparent, 
following the state of Iq and h. 

In Hybrid mode, one of the lo or h data 
inputs may be associated with the Qno or 
Qni cells respectively. If a match exists, the 
corresponding Yn line(s) will go low, and can 
be used to address the other half of the 
memory for writing new data. Thus, it is 
possible to write h in Qni where lo matches 
QnO or vice versa. 



BLOCK DIAGRAM 



It 



MODE CONTROL 




16-BIT LATCH 
AND COMPARATOR 
ARRAY 



FEATURES 

• T2ns associate time (max.) 

• Linear address select 

• Single bit maslcing 

• 50 n output drive 

• ECL 10K compatible 

• Open emitter match lines for easy bit 
expansion 

• 50k n input pulldown resistors (except 
on Y lines) 

APPLICATION 

• Content addressable memory systems 

RECOMMENDED 
OPERATING VOLTAGES 

• Vcci = VcC2 = OV 

• VEfe = -5.2V±5% 



TRUTH TABLE (POSITIVE LOGIC) 



PIN CONFIGURATION 



F,N PACKAGE* 



Vcci [T 




m VCC2 






ill 


v,[I 






[T 




IB ^« 






HI 


Do [T 




HI Di 


l o [T 






w [T 






vee [£ 




To] Ai 



*F = Cerdip 
N = Plastic 



MODE 


Ao 


A1 


io 


I1 


w 


Di, 




Qho 


Qn1 


Yn 


Associate^ 


1 


1 


1/0 


1/0 


X 








QnO 


Qn1 


Qn0©l0 + Qn1®ll 


Assoc i ate ^ 2 


1 





1/0 


X 


1 





Di 


QnO 


Qni 


Qnoeio 


(masked) 






















Associate\2 





1 


X 


1/0 


1 


Do 





QnO 


Qni 


Qnieil 


(masked) 






















Reads 








X 


X 


1 


Do2 


Di2 


QnO 


©n1 


(Selected address) 


Write3,4 








1/0 


1/0 





lo 


ii 


lo 


I1 


(Selected address) 


Hybrids 


1 





1/0 


1/0 








h 


QnO 


ii.y;^ 


Qn0©l0 


Hybrids 





1 


1/0 


1/0 





li 





io^y;; 


Qni 


Qn1©ll 



X = Don't care 

QnO = Contents of address n, Bit (n = to 7) 

Qni = Contents of address n, Bit 1 

NOTES 

1. 1 (high) = Mismatcli, (low) = Match 

2. Read mode: Do = Qoo • Yo + Qio • Yi + • • • + Qyo^Yy 

Di = Qoi • Yo + Qii • Yi • • • + On • Y? 

3. In normal operation a single Y address Is selected for read or write 

4. Write is transparent 

5. Simultaneous Associate and Write at all "Match" addresses. 

LOGIC DIAGRAM (TYPICAL BIT) 



1 



Y 



V 



9 
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10155 • F,N 



ABSOLUTE MAXIMUM RATINGS Vcci = Vcc2 = ov 



PARAMETER 


RATING 


UNIT 


Vee 


Supply voltage 


-8 


Vdc 


ViN 


Input voltage 


to Vee 


Vdc 


lo 


Output source current 


40 


mAdc 




Temperature Range 




°C 


Ta 


Operating 


-30 to +85 




Tj 


Operating junction 


125 




TSTG 


Storage 


-55 to +125 





DC ELECTRICAL CHARACTERISTICS^ Vcci = Vcc2 = OV, Vee = -5 2V, Rl = 50n to -2V 



PARAMETER 


TEST 


-30 °C 


+25 °C 


+85**C 


UNIT 


CONDITIONS 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


ViL 
VlH 

Vila 

ViHA 


Input voltage 
Low 
High 

Low threshold 
High threshold 




-1.890 
-1.205 




-0.890 
-1.500 


-1.850 
-1.105 




-0.810 
-1.475 


-1.825 
-1.035 




-0.700 
-1.440 


V 


Vol 

VoH 


Output voltage 
Low 
High 


VlH = Max, Vil = Min 


-1.89 
-1.06 




-1.675 
-0.89 


-1.65 
-0.96 


-1.70 
-0.89 


-1.85 
-0.81 


-1.825 
-0.89 




-1.616 
-0.70 


V 


Vola 

VoHA 


Low threshold 
High threshold 


ViHA = Min, Vila = Max 


-1.08 




-1.655 


-0.98 




-1.63 


-0.91 




-1.595 




Iil 

llH 


Input current 
Low 


Y,A,I,W = ViLMin 








0.5 












UA 


High 


A = VlH Max 
I.W = VlH Max 
Y = VlH Max 












220 
200 
50 










Iee 


Supply current 


VlH Max 










115 


140 








mA 



AC ELECTRICAL CHARACTERISTICS2 -30°C < Ta < +85° 0, Vcci = Vcc2 = +2V. Vee = -3.2V, Rl = 50n to ground 



PARAMETER 


FROM 


TO 


TEST CONDITIONS 


LIMITS 


UNIT 


Min3 


Typ4 


Max 




Associate time 














ns 


Tai 




l± 


Y± 






8 


12 




Ta2 




A+ 


Y+ 






9 


12 






Disable time 














ns 


Tdi 




A- 


Y- 






8 


12 




Td2 




A+ 


D- 






4 


7 




TD3 




Y+ 


D- 






9 


13 






Setup and hold time 














ns 


Thi 


Hold time 


W+ 


A+ 




1 









Ts2 


Setup time 


A- 


Y- 




15 


11 






Th2 


Hold time 


W+ 


Y± 




3 


1 






TS3 


Setup time 


Y+ 


W- 




3 


2 






Th3 


Hold time 


W+ 


l± 




3 


1 






TS4 


Setup time 


l± 


W+ 




5 


3 






Tw 


Write pulse width 








10 


5 




ns 




Access time 














ns 


Ta3 


Write 


W- 


D± 


Ts4 > Tw 




13 


17 




Ta4 


Write 


i+- 


D+,- 






9 


13 




Ta5 


Read 


Y- 


D+ 






6 


10 




Ta6 


Read 


A- 


D+ 






4 







NOTES 

1. Each ECL 10K series device has been designed to meet the dc and ac specifications after thermal 2. Refer to dc characteristics, 

equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board 3. Minimum allowed, 

and transverse air flow greater than 500 linear fpm is maintained. 4. All typical values are at Ta = +25° C. 
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10155 • F,N 



MEASUREMENT CIRCUIT 



ASSOCIATE TIME I TO Y (Tai) 



PULSE 
GENERATOR 



+1.2V 

Q 



ENC 




11 

R|-0 



T son 



-O 

20a<F 



VCC2 Vcci 



10 
8 

-O w 



Vee 



■5 ==|z=®=z=i|© , 

SOLID CO-AX 
(ALL EQUAL LENGTH) 



50^2 
INPUTS 
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DESCRIPTION 

Data is stored in a single storage matrix 
which is addressed via 2 independent sets of 
address inputs, designated respectively as 
Port A and Port B. 

Data can be read from memory via either 
Port A or B, through their respective output 
sets. However, input data (latched on the 
leading edge of write enable in the input 
data latches) is written only in memory 
locations specified by the address on Port 
A, regardless of Port B. 

When both Port addresses are equal, data 
from the same location can be read in either 
or both Port output sets by means .of output 
select lines Sa and Sb. During Write, new 
data stored in memory is immediately trans- 
ferred on both Port output sets. 

When both Port addresses are different, 2 
different locations can be simultaneously 
read from memory. It is also possible to 
simultaneously read through Port B while 
writing new input data through Port A by 
utilizing the "An" address to specify the 
location of the word to be written, and the 
"Bn" address to specify the word to be read. 

Both devices are ideally suited for high 
speed accumulator and buffer memories, 
and can be readily expanded to form larger 
arrays by means of their output select and 
write enable lines. 

Both the 82S12 and 82S112 are available 
over the limited tehiperature range of +10°C 
to +75° C. Over this temperature range, 
specify N82S12/82S112F,N. 



TRUTH TABLE 



MODE 


WE 


WE 


In 


Sa 


SB 


PORT 
ADDRESS 


82S12 


82S112 


(On)A 


(On)B 


(On)A 


(On)B 


Disabled 






X 


X 

r 

1 


X 


1 


1 


X 


1 


1 


Hi-Z 


Hi-Z 


Read 




1 




1 





A = B 


Stored 
Data 

1 

Stored 
Data 


1 

Stored 
Data 

Stored 
Data 


Stored 
Data 

Hi-Z 

Stored 
Data 


Hi-Z 

Stored 
Data 

Stored 
Data 




1 




1 





At^ B 


[An] 
1 

[An] 


1 

[Bn] 
[Bn] 


[An] 
Hi-Z 
[An] 


HI-Z 

[Bn] 

[Bn] 


Write 


1 





1/0 


1 



1 




1 
1 





A = B 


1 

In 
1 

In 


1 
1 

In 
In 


Hi-Z 

In 
Hi-Z 

In 


Hi-Z 
Hi-Z 

In 

In 


1 



1 




1 
1 







1 

In 
1 

In 


1 
1 

[Bn] 
[Bn] 


Hi-Z 

In 
Hi-Z 

In 


Hi-Z 
Hi-Z 

[Bn] 
[Bn] 



X = Don't care 
[ ] = Contents of 



FEATURES 

• Address access time: 40ns max 

• Write cycle time: 65ns max 

• Power dissipation: 8.5mW/bit typ 

• Input loading: -250mA max 

• On-chip address decoding 

• Output options: 

82S12 Open collector 
82S112Tri-state 

• Non-inverting outputs 

• Input data latches 

• Two write enable lines 

• Separate output enable lines 

• Output follows data input during write 

• TTL compatible 



APPLICATIONS 

• Buffer memory 

• Accumulator register 

• Data routing/shifting 

• ALU control 

• Multiprocessor memory management 

• Bandwidth increase by multi-operand 
fetch 

• Communication controllers 

• I/O data packing/unpacking 

• Large FIFO memories 



82S12-F,N • 82S112-F,N 

PIN CONFIGURATION 



F,N PACKAGE* 


WE [T^ 




^4] Vcc 


1, [T 




23] WE 






22] I3 


». EI 






A, [I 




20] Bo 


^2 [E 




"19] 


s}^ U 




H] Bj 


01a CL 




17] 5i 


02a [E 




in O^B 


03a 




"isl 03b 


04A [lT 




ITl 02b 


GND [lT 




T3] 01b 


*F = Cerdip 




N = Plastic 
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BLOCK DIAGRAM 



-|>>-oc 



WRITE 
AMP. 



<1 *2 '3 U 

^(3) I (2) |(22) ^(2 
INPUT DATA REGISTER 



ADDRESS 
(READ/WRITE) 

(4) 

AoO-H 
(5) 

Ai OH 
. (6) 



PORT 
(A) 



r 8 WORD X 4-BIT 1 
L STORAGE MATRIX J 



PORT 
(B) 



ADDRESS 
(READ ONLY) 

(20) 
< — O Bo 

(19) 
•—OB, 

(18) ^ 



01 A 02A 03A 04A 01 B 02B 03 A 04B 



■<Po 



Sb 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER1 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S12) 


+5.5 




Vo 


Off-state (82S112) 


+5.5 




ilN 


Input current 


±30 


mA 


lOUT 


Output current 


+100 


mA 




Temperature range 






Ta 


Operating 


to +75 




TSTG 


Storage 


-65 to +150 
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82S12-F,N • 82S112-F,N 



DC ELECTRICAL CHARACTERISTICS +10°C < Ta < 75° C, 4 75V < Vcc < 5 25V 



PARAMETER1 


TEST CONDITIONS 


82S12 


82S112 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViH Highi 
ViL Lowi 
Vic Clanfipi.3 


Vcc = 5.25V 
Vcc = 4.75V 
Vcc = 4.75V, liN = -18mA 


2 


-0.8 


0.85 
-1.2 


2 


-0.8 


0.85 
-1.2 


V 


Output voltage 
VoH Highi.4 
Vol Low1.5 


Vcc = 4.75V 
lOH = -2mA 
lOL = 9.6mA 




0.35 


0.45 


2.4 


0.35 


0.45 


V 


Input current 
liH High 
liL Low 


ViN = 5.5V 
ViN = 0.45V 




1 

-10 


25 
-250 




1 

-10 


25 
-250 




Output current 
loLK Leakages 
lO(OFF) Hi-Z state6 

los Short circuit3,7 


Vcc = 5.25V 
VouT = 5.25V 
VouT = 5.25V 
VouT = 0.45V 
VoUT = OV 




1 


40 


-20 


1 

-1 


40 
-40 
-70 


mA 
mA 

mA 


Ice Vcc supply currents 


Vcc = 5.25V 




110 


160 




110 


160 


mA 


Capacitance 
CiN Input 
VouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VoUT = 2.0V 




5 
8 






5 
8 




pF 



AC ELECTRICAL CHARACTERISTICS +10° C < Ta < +75° C, 4.75V< Vcc < 5.25V, Ri = 470a R2 = 1 kn. Cl = 30pF 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Access time 
Taa Address 
TsE Port select 


Output 
Output 


Address 
Output enable 






40 
30 


ns 


Disable time 
TsD Port deselect 


Output 


Output enable 






30 


ns 


TwD Valid time 


Output 


Write enable 






40 


ns 


Setup and hold time 
Twsa Setup time 
Twha Hold time 


Write enable 


Address 


15 
5 


10 





ns 


TwSD Setup time 
TwHD Hold time 


Write enable 


Data in 


15 
10 






Pulse width 
Twp Write enable 






45 






ns 



NOTES 

1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Test one at the time. 

4. Measured with Vil applied to Sx and a logic high stored. 

5. Measured with a logic low store_d. Output sink current is supplied through a resistor to Vcc 

6. Measured with Vih applied to Sx- 

7. Duration of short circuit should not exceed 1 second. 

8. Ice is measured with all inputs at 4.5V and the outputs open. 
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TEST LOAD CIRCUrT 



LOADING CONOmON 



PULSE 
GENERATOR 



1 



PULSE 
GENERATOR 



V 



1 



PULSE 
GENERATOR 



vcc 



Ao Ai A, 


Vcc 


OUT 






(On) 


WE 




WE 




>N 




sx 




GND 





R2< :^:cl 



(CAPACITANCE INCLUDING 
SCOPE AND JIG) 



TIMING DIAGRAMS 



READ CYCLE 



BnZI^ 



(On)x 



-Taa- 



" "1" 

^ ^1.SV 



ov 

VOH 



Vol 



Port Address: An = Bn 



— ^ 

.zx 



(On)a 

















"1" 






T, 


mmm>. 

^ TsE ^ 

^A *• 







• ov 

. +3V 

+3V 

. OV 

• VoH 

• Vol 

' VoH 

• Vol 



Port Address: An Bn 



82S12-F,N • 82S112-F,N 

VOLTAGE WAVEFORM 



INPUT PULSES 



ALL INPUT PULSES 
+3.0V 



■^90% 
ins |'*~ fi 

,3.0V a, 

^- — ^ ^ 



Measurements: All circuit delays are measured at the 
+1.5V level of inputs and output. 
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82S12-F,N • 82S112-F,N 



TIMING DIAGRAMS (Contd) 



SIMULTANEOUS READ/WRITE CYCLE 



(On)a 



X 
X 



/f\ 



X 



-"•■WSA- 



X 




-Taa- 



Port Address: An Bn 

An = Write 
Bn = Read 



MEMORY TIMING 
DEFINITIONS 



TSE 



TSD 



Taa 



TWHD 



Twp 

TWSA 



TwSD 



TWD 



TWHA 



Delay between beginning of Out- 
put Enable low (with Address 
valid) and when Data Output 
becomes valid. 

Delay between when Output En- 
able becomes high and Data 
Output is in Hi-Z or high state. 
Delay between beginning of valid 
Address (with Output Enable low) 
and when Data Output becomes 
valid. 

Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 
Width of Write Enable pulse. 
Required delay between begin- 
ning of valid Address and begin- 
ning of Write Enable pulse. 
Required delay between begin- 
ning of valid Data Input and end of 
Write Enable pulse. 
Delay between beginning of Write 
Enable pulse and when Data 
Output reflects the Data Input. 
Required delay between end of 
Write Enable pulse and end of 
valid Address. 



PORT A WRITE CYCLE 




Port Address: An = Bn 



signDtiCS 
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82S25-F,N • 3101A-F,N • 54/74S89-F,N • 54/74S189-F,N 



DESCRIPTION 

This family of Read/Write Random Access 
Memories is ideal for use in scratch pad and 
high-speed buffer memory applications. 

These products are fully decoded memory 
arrays with separate input and Output lines. 
They feature pnp inputs and 1 chip enable 
line for ease of memory expansion. 

During Write, the outputs of each product 
assume a logic state by the output access 
time and the truth table. 

The family is available in the commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+75° C) specify the N prefix, and forthe mili- 
tary temperature range (-55° C to +125°C) 
specify the S prefix. The 54/74S89/189 mili- 
tary temperature range product is ordered 
as S54S89/189. The S grade product is 
supplied in the F package only. 

FEATURES 

• Output access time: 

N82S25: 50ns 
N3101A: 35ns 
N54/74S89: 50ns 
N54/74S189: 35ns 

• Power dissipation: 6.25mW/bit, typ 

• Input loading: 

N grade: -100mA max 
S grade: -150)uA max 

• On-chip address decoding 

• Output options: 

82S25: Open collector 
31 01 A: Open collector 
54/74S89: Open collector 
54/74S189: Tri-state 

• Schottky processed 

• TTL compatible 



APPLICATIONS 

• Scratch pad memory 

• Buffer memory 

• Push down stacks 

• Control store 



PIN CONFIGURATION 



F,N PACKAGE 



A. U 




1] vcc 


-c. [I 




Ha, 


wi EE 




in A, 






IB A3 


D, IZ 










ID d; 


[I 




]£] l3 


GND [11 




13 03 



*F = Cerdip 
N = Plastic 



TRUTH TABLE 





ci 


wi 


D|N 


82S25 


3101A 


54/74S89 


54/74S189 


DATA OUT 


















Read 





1 


X 


Stored 


Stored 


Stored 


Stored 










data 


data 


data 


data 


Write "0" 











1 


1 


1 


Hi-Z 


Write "1" 








1 


1 


1 





Hl-Z 


Disable 


1 


X 


X 


1 


1 


1 


Hi-Z 



BLOCK DIAGRAM 



* 

(14) 



ADDRESS 
DECODING 



CHIP ENABLE 



Vcc = (16) 
GND = (8) 
( ) = Pin number 



4~J 



Tdj 





; — z 




(10) 


(9) 






•a 







; — 




(12) 


(11) 






14 


'D4 



DATA IN AND OUT 
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82S25-F,N • 3101A-F,N • 54/74S89-F,N • 54/74S189-F,N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER1 


RATING 


UNIT 


' Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High 


+5.6 






Temperature range 






Ta 


Operating 








N grade 


to +75 






S grade 


-55 to +125 




TSTG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS N grade: 0°C < Ta < +75°C. 4.75V < Vcc < 5.25V 

S grade: 55° C < Ta < +125*'C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS 


N GRADE 


S GRADE 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Lov^ 
ViH High 
Vic Clamp 


Vcc = Min 
Vcc = Max 
liN = -12mA, Vcc = Min 


2.0 


-1.0 


.85 
-1.5 


2.0 


-1.0 


.80 
-1.5 


V 


Output voltage 
Vol Low3,4 
VoH High (54/74S189) 


louT = 16mA, Vcc = Min 
•out = 2mA 


2.4 


0.35 


0.45 


2.4 


0.35 


0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 




-10 


-100 
10 




-10 


-150 
25 




Output current 
lOLK Leakage 
los Short circuit (54/74S189) 
lO(OFF) Hi-Z (54/74S189) 


CE = high, VouT = 5.5V, Vcc = Min 
VouT = ov 
2.4 > VouT > 0.4V 




<1 
-30 


100 
-100 
±50 


-30 


<1 


100 
-100 
±50 


mA 

mA 

mA 


Ice Supply current^ 

82S25. 54/74S89 

3101A 

54/74S189 






80 
80 
80 


105 
105 
110 




80 
80 
80 


120 
120 
110 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViH = 2.0V 
VouT = 2.0V, CE = high 




5 
8 






5 
8 




PF 
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82S25-F,N • 3101A-F,N • 54/74S89-F,N • 54/74S189-F,N 



AC ELECTRICAL CHARACTERISTICS 



Ri = 270n, R2 = 600n, Cl = 30pF, See ac test load 
N grade: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S grade: -55° C < Ta < +125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S25, 
N74S89 


S82S25, 
S54S89 


N3101A, 
N74S189 


S3101A, 
S54S189 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 
Taa Address 
TcE Chip enable 








35 
20 


50 
35 




35 
20 


60 
35 




25 
12 


35 
17 




25 
12 


50 
25 


ns 


TcD Disable time 


Output 


Chip 
enable 




20 


35 




20 


35 




12 


17 




12 


25 


ns 


TwD Response time 


Output 


Write 
enable 




20 


25 




20 


30 




15 


25 




15 


30 


ns 


TwR Write recovery time 








35 


50 




35 


60 




22 


35 




22 


40 


ns 


Setup and hold time 
Twsa Setup time 
TwHA Hold time 


Write 
enable 


Address 


5 
5 


-8 





10 
10 


-8 














10 






ns 


TwsD Setup time 
TwHD Hold time 


Write 
enable 


Data in 


30 
5 


15 

-3 




30 
10 


15 
-3 




25 







30 
10 






Twsc Setup time 
TwHC Hold time 


Write 
enable 


CE 



5 


-5 






5 


-5 





















Pulse width 
Twp Write enables 






30 


18 




30 


18 




25 






30 


1 




ns 



NOTES 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically refer- 
enced are left electrically open. 

2. Typical values are at Vcc = +5.0V and Ta = +25° 0. 

3. Output sink current is supplied through a resistor to Vcc- 

4. Ail sense outputs in low state. 

5. To guarantee a Write into the slowest bit. 

6. Positive current is defined as into the terminal referenced. 

7. Positive logic definition: high « +5.0V, low « GND. 

8. Test each input one at a time. 



TEST LOAD CIRCUIT 



LOADING CONDITION 




PULSE 
GENERATOR 



^Cl^Rj 



(INCLUDES JIG AND SCOPE CAPACITANCE) 



VOLTAGE WAVEFORM 



INPUT PULSES 



ALL INPUT PULSES 
+3.0V 



'\r 90% 



OV ' 



-*^| 5ns 



Measurements: All circuit delays are measured at the 
+1.5V level of inputs and output. 
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TIMING DIAGRAMS 



READ CYCLE 



"0" STORED 



"1" STORED 



Taa 

Address Access Time 



-VoH 

-Vol 



\i.5V -fy 

— *^ ■■■■ 

^ 1.5V 



.5V 
TcD 



-3^1.5V 



Chip Enable/Disable Times 



CHIP ENABLE 



WRITE ENABLE 



WRITE CYCLE 



rz I )|( 



/ 

1.5V 



TWP 



-TWHC - 



/ — 

-Jt- 1.5V 



BignotiGB 
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DESCRIPTION 

The 82S21 is ideally suited for high speed 
buffers and as the memory element in high 
speed accumulators. 

Words are selected through a 5-input de- 
coder when the chip enable input, CE is at 
logic high. WSoand WSi are the write select 
inputs for the bit and bit 1 of the word 
selected. WE is the write control input. 
When WSn and WE are both at logic low 
data on theDloand DM data lines are written 
into the addressed yvord. The read function 
is enabled when either WSn or WE is at logic 
high. 

An internal latch provides the Write-While- 
Read capability. ***/hen the latch control line 
(strobe) is logic high and data is being read 
from the 82S21, the latch is effectively 
bypassed. The data at the output will be that 
of the addressed word. When strobe goes 
from a logic high to logic low, the outputs 
are latched and will remain latched regard- 
less of the state of any other address or 
control line. When strobe goes from low to 
high, the outputs unlatch and will assume 
the contents of the present address word. 

FEATURES 

• Address access time: 50ns max 

• Write cycle time: 

Transparent mode: 45ns max 
Latched mode: 60ns max 

• Power dissipation: 7.5mW/bit typ 

• 32mA output sinic capability 

• On-chip output latches 

• Bit masking controi lines 

• Write-While-Read function 

• Non-inverting open coiiector outputs 

• TTL compatible 



82S21-F,N 



APPLICATIONS 

• Scratch pad memory 

• Buffer memory 

• Accumulator register 

• Control store 



PIN CONFIGURATION 



F,N PACKAGE 


WE [T 




jU vcc 


wso IT" 




lil w§i 


DIo [T 




"TTI Dii 


A. IZ 




Taj Ao 






m A, 


STROBE [T 




il] Aj 


DOo [T 




"To] A3 


GND [F 




T] DO, 


*F = Cerdip 




N = Plastic 





TRUTH TABLE 



CE 


WE 


WSo 


WSi 


STROBE 


MODE 


OUTPUTS 


X 



X 
X 


X 
X 


X 
X 






Output hold 
Disabled 


DOn = (Am) at last CE = high 
DOn = high 




1 




X 

1 


X 

1 


1 or i 
1 or i 


Read (transparent/latched) 
Read (transparent/latched) 


DOn = (Am) 
















Write data 


DOn = (Am) at last strobe = I 













1 


Write data 


DOn =DIn 


1 








1 


1 




X 
X 


Write data into bit only 
Write data into bit 1 only 


If strobe = low: 
DOn = (Am) at last strobe = I 

If strobe = high: 
DOn = DIn or (Am) as per WSn 



( ) = Contents of 

1 = High -* low transition 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER1 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 


VOH 


Output voltage 


+5.5 


Vdc 


llN 


Input current 


±30 


mA 


lOUT 


Output current 


+100 


mA 




Temperature range 




°C 


Ta 


Operating 


to +75 




TSTG 


Storage 


-65 to +150 
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LOGIC DIAGRAM 



DIo WSo WE Dh WS, 




DC ELECTRICAL CHARACTERISTICS 0°C < Ta < 75°C, 4 75V < Vcc < 5.25V 



PARAMETER1 


TEST CONDITIONS 


LIMITS 


UNIT 


MIn 


Typ2 


Max 


ViL 
VlH 

Vic 


Input voltage 
Lowi 
Highi 
Clampi.3 


Vcc = 4.75V 
Vcc =5.25V 
Vcc = 4.75V, liN = -18mA 


2 


-0.8 


0.85 
-1.2 


V 


Vol 


Output voltage 
Lowi ,4 


Vcc = 4.75V, loL = 32mA 




0.35 


0.45 


V 


IlL 
llH 


Input current 
Low 
High 


ViN - 0.45V 
ViN = 5.5V 




<1 


-1.6 
25 


mA 
mA 


lOLK 


Output current 
Leakages 


Vcc = 5.25V 
VouT = 5.25V 




1 


40 


mA 


Ice 


Vcc supply currents 


Vcc = 5.25V 




100 


130 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
VoUT = 2.0V 




5 
8 




PF 



sjonntics 
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AC ELECTRICAL CHARACTERISTICS 0° C < Ta < +75° C, 4.75V < Vcc < 5.25V, Ri = 1 50a R2 = 600a d = 30pF 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Access time 
Taa Address 

1 CE Olil[J cildUlc 


Output 

Oi itni it 


Address 

V../III|J CI ICIUIC 


Latched or transparent read 




40 
40 


50 
50 


ns 


Disable time 

1 CD Oflip cllclUlt; 


1 itni it 

vju ipui 


vylll|J CI IdLflv? 


1 otr*l^£i^ rNK tKQ n 1^0 i^^in t kqq/H 

Ldicnea or iraribparcni rcdci 




40 


50 


ns 


Setup and hold time 
TwsA Setup time 
TwHA Hold time 


Write 


Address 


Latched or transparent write 


15 
5 


10 

n 
u 




ns 


TwsD Setup time 
TwHD Hold time 


Write 


Data in 


Latched or transparent write 


25 
5 









Twsc Setup time 
TwHC Hold time 


Write 


CE 


Latched or transparent write 


15 
5 


10 







TcES Setup time 
TcEH Hold time 


Strobe 


Chip enable 


Latched read 


50 
5 


40 







Tadh Hold time 


Output 


Address 


Latched read 


5 









Pulse width 
Tsw Strobe 
Twp Write inputs 






Latched read 

Latched or transparent write 


30 
25 






ns 


Latch time 
TsLR Read strobe 
TsLW Write strobe 
Tlrw WWR strobe 


Strobe 
Strobe 
Write 


Address 
Write 
Strobe 


Latched read 
Latched write 
Write while read 


50 
40 
10 


40 
30 
5 




ns 


Delatch time 
Tdl Strobe 


Output 


Strobe 


Latched read 




20 


25 


ns 


TwD Valid time 


Output 


Write 


Latched or transparent write 




30 


40 


ns 



NOTES 

1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, Ta = +25° C. 

3. Test each input one at a time. 

4. Measured with a logic low stored. Output sink current is supplied 

MEMORY TIMING 
DEFINITIONS 

TwHD 

TcE Delay between beginning of Chip 
Enable high (with Address valid) 
and when Data Output becomes Twp 
valid. TwD 

TcD Delay between when Chip Enable 
becomes low and Data Output is 
in high state. 

Taa Delay between beginning of valid Tces 
Address (with Chip Enable high) 
and when Data Output becomes 
valid. 

Twsc Required delay between begin- Tceh 
ning of valid Chip Enable and 
beginning of Write Enable pulse. 

TwHC Required delay between end of 

Write Enable pulse and end of Tslr 
Chip Enable. 

TwsA Required delay between begin- 
ning of valid Address and begin- 
ning of Write Enable pulse. Tsw 

TwHA Required delay between end of 
Write Enable pulse and end of 
valid Address. Tadh 

TwsD Required delay between begin- 



through a resistor to Vcc. 

5. Measured with Vil applied to CE, and Vih to strobe. 

6. Ice is Pleasured with all inputs at 4.5V, and the outputs open. 



ning of valid Data Input and end of 

Write Enable pulse. 

Required delay between end of 

Write Enable pulse and end of 

valid Input Data. 

Width of Write Enable pulse. 

Delay between beginning of Write 

Enable pulse and when Data 

Output reflects the contents of the 

Data Input. 

Minimum delay between leading 
edge of Chip Enable and trailing 
edge of Strobe, for latching valid 
output data. 

Required delay between trailing 
edge of Strobe and end of Chip 
Enable, for latching valid output 
data. 

Minimum delay between Address 
valid time and trailing edge of 
Strobe, for latching valid output 
data. 

Minimum width of Strobe pulse 
required to update contents of 
output data latches. 
Required delay between trailing 
edge of Strobe and end of valid 



Address. 

Tdl Delay between leading edge of 
Strobe and when output data 
latches are released. 

Tlrw Minimum delay required between 
trailing edge of Strobe and lead- 
ing edges of Write Enable or Write 
Select for latching old output data 
(being read) while new data is 
being written (at the same ad- 
dress). 

TsLW Minimum delay between leading 
edge of Write Enable or Write 
Select and trailing edge of Strobe 
for latching data being written in 
output data latches. 
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TEST LOAD CIRCUIT 



>vcc 



PULSE 
GENERATOR 



p 



1 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



1 



i 



vcc 



Ao Ai 
DIo 


As 


Vcc 


Oil 




DOg 


WE 


OUT 




WSo 




DOi 


WSi 






STROBE 






CE 
GND 







11" 



(INCLUDES JIG & 
SCOPE CAPACITANCE) 



VOLTAGE WAVEFORM 



INPUT PULSES 



^^3.0V 



/ T— 



-1^10% 



Measurements: All circuit delays are measured at the 
+1.5V level of input§ and outputs. 



TIMING DIAGRAMS 



/ — 



mmmmmmmm,mm, mm,mm»mm»mm^mm,mmmmmmmmmmmmmm,mmmmm<mmmmmmmmmmm:mmmmmmm QV 



DON 



TRANSPARENT READ 



-TcE- 



1 



— — — •-i — +3V 



' ov 

VOH 

Vol 



-Taa- 



Output Latches Not Used 



signotiBS 



39 



82S21-F,N 



TIMING DIAGRAMS (Cont d) 



LATCHED READ 



Z3( 



— — — — — +3V 



I I 
•"h"TcEH-^h l'"''C 



1 



Output Latches Used 



I j-\ 

t<-^ ^^mmmmm^ OV 

— *l Tdl K— 
h vc 

-/-1.5V 

L — V. 



._/_ 



K 



wsn, we 



TRANSPARENT WRITE 



3( 



-1.5V 



yp*— TWHA^ H I ^ _^ ^ 



-TWHA ^ 

' ,1' i. — :t, I 



I |_ I "1" I 

r \- -^j vl/ 

I I -f-IS" 15V*- 

J \ A A 



1^ f 



-TwD- 



Output Latches Not Used 
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TIMING DIAGRAMS (Cont d) 



LATCHED WRITE 




Output Latches Used 



WRITE-WHILE-READ 




———---^ VOH 

< > » A M-1 OUTPUT VALID 

DOn I Vol 



SiJIIDtiBS 
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TYPICAL APPLICATION 



"B " REGISTER 
INPUT DATA 



BASIC 8-BIT FULLY BUFFERED ACCUMULATOR 



LOAD 
CONTROL 



"B" REGISTER 



/(A) 



82S21 82S21 "A " REGISTER 82S21 82S21 



Bo Ao Si a; Bj Aj 83 As 
74181 Co 



B4 A4 B5 As Bg Ag Br A7 
CiKi 74181 



By use of the control lines So and Si data is loaded into the "A" register through inputs Dx or from the 
outputs of the 741 81 's (Ex) to the 82S33's and stored in the 82S21's organized as a 32X8 RAM register. 
Data is loaded directly intb the "B" register. With thisarrangement.thefunction A+B — A(AplusB into A) 
can be performed in 70ns, typically, starting from data stored in the 82S21's. 
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82S16/116-F,N • 82S17/117-F,N 



DESCRIPTION 

The 82S16/116 and 82S17/117 are read/ 
write memory arrays which feature either 
open collector or tri-state output options for 
optimization of word expansion in bused 
organizations. Memory expansion is further 
enhanced by full on-chip address decoding, 
3 chip enable inputs and pnp input transis- 
tors which reduce input loading to 25/xA for 
a high level, and -lOOjuA for a low level. 

During Write operation, the logical state of 
the output of both devices follows the com- 
plement of the data input being written. This 
feature allows faster execution of Write- 
Read cycles, enhancing the performance of 
systems utilizing indirect addressing 
modes, and/or requiring immediate verifi- 
cation following a Write cycle. 

Both devices have fast read access and 
write cycle times, and thus are ideally suited 
in high-speed memory applications such as 
cache, buffers, scratch pads, writable con- 
trol stores, etc. 

All devices are available in the commercial 
temperature range (0°C to +75° C) and are 
specified as N82S16/116/17/117, F or N. 
The 82S16 and 82S17 are also available in 
the military temperature range (-55° C to 
+125°C) and are specified as S82S16/17. 

FEATURES 

• Address access time: 

82S116/117: 40ns max 

• Write cycle time: 

82S116/117: 25ns max 

• Power dissipation: 1.5mW/bit typ 

• Input loading: 

N82S116/117:-100mA 

• Output follows complement of data input 
during Write 

• On-chip address decoding 

• Output option: 

82S16/116: Tri-state 
82S17/117: Open collector 

• Schottky clamped 

• TTL compatible 



APPLICATIONS 

• Buffer memory 

• Writable control store 

• Memory mapping 

• Push down stack 

• Scratch pad 



PIN CONFIGURATION 



F,N PACKAGE* 



A,[T 




J6] Vcc 


Ao [T 




'15] A2 


CE, [T 




"iTI A3 


CE, [T 






CE3 [T 




IFI WE 


Do |T 




TT] A7 


A.[T 




lo] Ae 


GND [T 




T] As 



*F = Cerdip 
N = Plastic 



TRUTH TABLE 



MODE 


CE* 


WE 


D|N 


□out 


82S16/116 


82S17/117 


Read 





1 


X 


Stored 




Stored 










data 




data 


Write "0" 











1 




1 


Write "1" 








1 










Diasabled 


1 


X 


X 


High-Z 




1 



*"0" = All CE inputs low; "1" = one or more CE inputs high. 
X = Don't care. 



BLOCK DIAGRAM 



(15) 

o— *- 

(14) 



ADD- 
RESS 
BUFFER 




WRITE AMPLIFIERS 





1 


1:16 




(X) 




DECODER 






16 



16X16 
MATRIX 





^16 


SENSE AMPLIFIERS 


1 




16 






I 1:16 




1 (Y) DECODER 


1 



DATA 
INPUT 
BUFFER 




signDlics 
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82S16/116-F,N • 82S17/117-F,N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


VCC 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 


+5.5 


Vdc 


VOUT 


High (82S17) 






Vo 


Off-state (82S16) 








Temperature range 




°C 


Ta 


Operating 








S82S16/17 


-55 to + 125 






N82S16/17, N82S116/117 


to +75 




"'^STG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS N82S116/117, N82S16/17: 0°C < Ta < +75^0, 4.75V < Vcc < 5.25V 

S82S16/17: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V . 



PARAMETER 


TEST CONDITIONS 


N82S16/17/116/117 


S82S16/17 


UNIT 




Ty^i 


Max 






« Max 




Min 


Mio 


Typi 




Input voltage2 
















V 


VlH 


High 


Vcc = Max 


2.0 






2.0 








VlL 


Lovv 


Vcc = Min 






0.85 






0.8 




Vic 


Clamp3 


Vcc = Mih, I|N = -12mA 




-1.0 


-1.5 




-1.0 


-1.5 






Output voltage2 


Vcc= Min 














V 


VOH 


High (82S16/116)4 


lOH = -3.2mA 


2.6 






2.4 








Vol 


Low5 


lOL = 16mA 




0.35 


0.45 




0.35 


0.5 






Input currents 


Vcc = Max 














mA 


llH 


High 


ViN = 5.5V 




1 


25 




1 


25 




ilL 


Low 


ViN = 0.45V 




-10 


-100 




-10 


-250 






Output current 


















lOLK 


Leakage (82S1 7/1 17)6 


VoUT = 5.5V 




1 


40 




1 


40 




lO(OFF) 


Hi-Z state (82S1 6/1 16)6 


VouT = 5.5V 




1 


40 




1 


50 


^A 






VouT = 0.45V 




-1 


-40 




-1 


-50 




los 


Short-circuit (82S16/116)7 


Vcc = Max, Vo = OV 


-20 




-70 


-20 




-70 




Ice 


Vcc supply current 


Vcc = Max 




80 


115 




80 


120 


mA 




Capacitance 


Vcc = 5.0V 














PF 


CiN 


Input 


ViN = 2.0V 




5 






5 






Gout 


Output 


VoUT = 2.0V 




8 






8 
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82S16/116-F,N • 82S17/117-F,N 



AC ELECTRICAL CHARACTERISTICS Ri = 270n, R2 = 600n, Cl = 30pF 

N82S116/117, N82S16/17: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S16/17: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S16/17 


N82S116/117 


S82S16/17 


UNIT 


Min 


Typi 


Max 


Min 




Max 


Min 


Typi 


Max 


Access time 
Taa Address 
TcE Chip enable 








40 
30 


50 
40 




30 
15 


40 
25 




40 
30 


70 
40 


ns 


TcD Disable time 
TwD Valid time 


Output 
Output 


Chip enable 
Write enable 




30 
30 


40 
40 




15 
30 


25 
40 




30 
30 


40 
55 


ns 
ns 


Setup and hold time 
TwsA Setup time 
TwHA Hold time 


Write enable 


Address 


20 
5 


5 









-5 
-5 




20 
10 


5 





ns 


TwsD Setup time 
TwHD Hold time 


Write enable 


Data in 


40 
5 


30 





25 



15 
-5 




50 
10 


40 





Twsc Setup time 
TwHC Hold time 


Write enable 


CE 


10 
5 












-5 
-5 




10 
10 








Pulse width 
Twp Write enables 






30 


15 




25 


15 




40 


20 




ns 



NOTES 

1. All typical values are at Vcc = 5V, Ta +25° C. 

2. All voltage values are with respect to network ground terminal. 

3. Test each input one at the time. 

4. Measured with a logic low stored and Vil applied to CEi, CE2 and CE3. 

5. Measured with a logic high st ored . Outp ut s ink c urrent is supplied through a resistor to Vcc- 

6. Measured with Vih applied to CEI, CE2 and CE3. 

7. Duration of the short-circuit should not exceed 1 second. 

8. Ice is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, 
and the output open. 

9. Minimum required to guarantee a Write into the slowest bit. 



TEST LOAD CIRCUIT 



LOADING CONDITION 



9 Vcc 
>1K r 



PULSE 
GENERATOR 



ERATOR ^ 
IK < 

o — Wr-j^ ■±r 

\ 1- 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



J. 



i 



Vcc 

J. 



Ao A, A, A3 Vcc 



Vcc 



s 



(CAPACITANCE INCLUDING 
SCOPE AND JIG) 



VOLTAGE WAVEFORM 



INPUT PULSES 



ALL INPUT PULSES 
+3.0V 



^ 90% 

j|rlO% 

_ \ 90%-* - 



Measurements: All circuit delays are measured at the 
+1.5V level of inputs and output. 
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82S16/116-F,N • 82S17/117-F,N 



TIMING DIAGRAMS 



READ CYCLE 



ADDRESS ^ 






"0 " STORED 








"1 " STORED 







Vol 



Address Access Time 



CHIP ENABLE 




tl.5V 












Do 


i 


7 

t1.5V 



Chip Enable/Disable Times 



WRITE CYCLE 



3e 



CHIP ENABLE 



|-*Twsc 



WRITE ENABLE 



TWH^' 



-•'''WD*. 



Do 



•^^ °"^™v 



MEMORY TIMING DEFINITIONS 

TcE Delay between beginning of Chip 
Enable low (with Address valid) 
• ahd when Data Output becomes 
valid. 

TcD Delay between when Chip :Enable 
becomes high and Data Output is 
in off stat^. 

tAA Delay between beginning of valid 
Address (with Chip Enable low) 
and when Data Output becomes 
valid. 

Twsc Required delay between begin- 
ning of valid Chip Enable and 
beginning of Write Enable pulse. 

TwHD Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 

Twp Width of Write Enable pulse. 

TwsA Required delay between begin- 
ning of valid Address and begin- 
ning of Write Enable pulse. 

TwsD Required delay between begin- 
ning of valid Data Input and end of 
Write Enable pulse. 

TwD Delay between beginning of Write 
Enable pulse and when Data Out- 
put reflects complement of Data 
Input. 

TwHC Required delay between end of 
Write Enable pulse and end of 
Chip Enable. 

TwHA Required delay between end of 
Write Enable pulse and end of 
valid Address. 
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54/74S200-F.N • 54/74S201-F.N • 54/74S301-F,N 



DESCRIPTION 

The 54/74S200/201 and 54/74S301 are 
read/write memory arrays which feature 
either open collector or tri-state output 
options for optimization of word expansion 
in bused organizations. Memory expansion 
is further enhanced by full on-chip address 
decoding. 3 chip enable inputs and pnp 
input transistors, which reduces input load- 
ing to 25/LiA for a high level and -250mA 
(S54S200/201/301) or -IOOmA 
(N74S200/201/301) for a low level. 

The additional Jeature of output blanking 
during Write (Do terminal "H" or "Hi-Z" 
state) permits Do and Din terminals to share 
a common I/O line to reduce system Inter- 
connections. These devices have fast read 
access and write cycle times, and thus are 
Ideally suited In high speed memory appli- 
cations such as cache, buffers, scratch 
pads, writable control stores, etc. 

They are available in both the commercial 
and military temperature ranges. The com- 
mercial temperature range (0° C to +75° C) is 
specified as N74S200/201/301, F or N, and 
the military tefYiperature range (-55° C to 
+125°C) is specified as S54S200/201/301 , F 
only. 



FEATURES 

• Address access time: 

N74S200/201/301: 50ns max 
S54S200/201/301: 70ns max 

• Write cycle time: 

N74S200/201/301: 50ns max 
S54S200/201/301: 60ns max 

• Power dissipation : 1.5mW/bit typ 

• Input loading: 

N74S200/201/301: -IOOmA max 
S54S200/201/301: -250m A max 

• Output blanldng during Write 

• On-chip address decoding 

• Output option: 

54/74S200/201: Tri-state 
54/74S301: Open collector 

• Schottlcy clamped 

• TTL compatible 

APPLICATIONS 

• Buffer memory 

• Writable control store 

• Memory mapping 

• Push down stack 

• Scratch pad 



PIN CONFIGURATION 



F,N PACKAGE*^ 


A,[T 




jU Vcc 






m A, 


ci, QI 




14] A, 


CE,|T 




HI Din 


CE,|T 




jU we 


°»[± 




HI Ar 


A.IT 




lo] A, 


GND [T 




H As 


*F= Cerdip 




N = Plastic 





TRUTH TABLE 



MODE 


CE* 


WE 


D|N 


□out 


54/74S301 


54/74S200/201 


Read 





1 


X 


Stored 
Data 


Stored 
Data 


Write "0" 
Write "1" 







■0 




1 


1 
1 


High-Z 
High-Z 


Disabled 


1 


X 


X 


1 


High-Z 



*"0" = All CE inputs low; "1" = One or more CI inputs high. 
X = Don't care. 



BLOCK DIAGRAM 



WRITE AMPLIFIERS 



(15)^ 
(14) 



DRESS 
BUFFER 







1:16 




(X) 




DECODER 










16 



1. 16 



16 X 16 
MATRIX 



!-——-(' 



AD- 
DRESS 


An, An ^ 


BUFFER 







1 SENSE AMPLIFIERS 1 


1 




16 




1:16 




( 


(Y) DECODER 





DATA 
INPUT 
BUFFER 



OUTPUT 
BUFFER 



•O CE2 
■O CE3 
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54/74S200-F,N • 54/74S201-F,N • 54/74S301-F,N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNrT 


Vcc 


Supply voltage 


^ +7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VoUT 


High (54/74S301) 


, +5.5^' ■ . ■ 




Vo 


Off-state (54/74S200/201 ) 


. ■ v+5.5 






Temperature range 






Ta 


Operating 








N74S200/201/301 


Oto+70 






S54S200/2bl/301 


-55 to +125 




TsTG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS N74S200/201/301: 0°C < Ta < +70°C, 4.75V < Vcc < 5.25V 



S54S200/201/301: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS 


N74S200/201/301 


S54S200/201/301 


UNIT 


Min 


Typi 


Max 


Min 


Typ\ 


Max 


ViL 
ViH 

Vic 


Input voltage 
Low2 
High2 
Glamp 2,3 


Vcc = Min 
Vcc = Max 
Vcc = Min, liN = -18mA 


2.0 


-0.8 


0.85 
-1.2 


2.0 


-0.8 


0.8 
-1.2 


V 


Vol 
VoH 

VoH 


Output voltage 
Low2,4 

High (N74S200/201)2.5 
High (S54200/201)2,5 


Vcc = Min 
lOL = 16mA 
lOH = 10.3mA 
lOH = -5.2mA 


2.4 


0.35 


0.45 


2.4 


0.30 


0.50 


V 


li 

IlL 
llH 


Input currents 
At ViN Max 
Low^ 
High 


Vcc = Max 
ViN = 5.5V 
ViL = 0.45V 
ViH = 2.7V 




-10 
1 


1 

-100 
25 




-10 
1 


1 

-250 
25 


mA 

mA 

mA 


lOLK 

Io(off) 
los 


Output current 
Leakage (54/748301)6 
Hi-Z state (54/748200/201)6 

Short circuit (54/748200/201)7 


ViH = 2V, Vo = 5.5V 
Vcc = Max, Vo = 5.5V 
ViH = 2V, Vo =0.4V 
Vcc = Max, Vo = OV 


-30 


1 
1 

-1 


40 
40 
-40 
-100 


-30 


1 
1 

-1 


50 
100 
-100 
-100 


mA 

mA 

mA 


Ice 


Vcc supply currents 


Vcc- Max 
Vcc = Max, Ta = +125°G 




80 


130 




80 


130 
99 


mA 


Gin 
Gout 


Gapacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




5 
8 






5 
8 




PF 
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54/74S200-F,N • 54/74S201-F,N • 54/74S301-F,N 



AC ELECTRICAL CHARACTERISTICS Rl = 270n, d = 15pF, See ac test load 

N74S200/201/301: 0°C < Ta < +70° C, 4.75V < Vcc < 5.25V 
S54S200/201/301: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETERS 


TO 


FROM 


TEST CONDITIONS 


N74S200/201 


S54S200/201 


UNIT 


Min 


Typi 


Max 


Min 


Typi 


Max 


tPLH 
tPHL 


Access time B,D,E 
Low to high 
High to low 




Address 






40 


50 




40 


70 


ns 


tPLH 


Low to high 




Address 


RLi=270n, RL2=1ka 
















tZL 
tZH 


Enable time 

Low C.D.F.G 
High c,D,F,G 


Output 


Chip enable 








35 






45 


ns 


tPHL 


Hinh in low C,D,E 


Output 


Chip enable 


RLi=270n, RL2=1kn 
















tLZ 
tHZ 


Disable time 

Low C,D,F,G 

High C,D,F,G 


Output 


Chip enable 


CL=5pF 






20 






30 


ns 


tPLH 
tPHL 


Low to high C,D,E 
High to low c.d.e 


Output 


Chip enable 
Write enable 


RLi=270n, RL2=1kn 
















tLZ 
tHZ 


Low D,G 
High D.G 


Output 


Write enable 


CL=5pF 






30 






40 




tZL 
tZH 


RpnQP rppnv/Pfv timp 
LowD,F 
High D,F 












40 






50 


ns 


tSR 


Sense ^ 






















tw 


Pulse width ^ 
Write enable 






RLi=270a RL2=1kn 


40 






50 






ns 


ts 

tH 


OC7lU|>/ ul IVJ 

hold time d 
Setup time 
Hold time 


Write enable 
Address 


Address 
Write enable 





10 







10 






ns 


ts 

th 


Setup time 
Hold time 


Write enable 
Address 


Address 
Write enable 


RLi=270n, RL2=1ka 
















ts 

tH 


Setup time 
Hold time 


Write enable 
Data 


Data 
Write enable 




40 
10 






50 
10 








ts 

tH 


Setup time 
Hold time 


Write enable 
Data 


Data 
Write enable 


RLi=270n, RL2=1kn 
















ts 

tH 


Setup time 
Hold time 


Write enable 
Chip enable 


Chip enable 
Write enable 






















ts 

tH 


Setup time 
Hold time 


Write enable 
Chip enable 


Chip enable 
Write enable 


RLi=270n, Rl2= 1kn 
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54/74S200-F.N • 54/74S201-F,N • 54/74S301-F,N 



AC ELECTRICAL CHARACTERISTICS (Cont d) Rl = 270n, Cl = l5pF, See ac test load 

N74S200/201/301: 0°C < Ta < +70°C, 4.75V < Vcc < 5.25V 
S54S200/201/301: -55° C < Ta < +125*'C, 4.5V < Vcc < 5.5V 



PARAMETERS 


TO 


FROM 


TEST CONDITIONS 


N74S301 


S54S301 


UNIT 


Min 


Typi 


Max 


Min 


Typ 


Max 


tPLH 
tPHL 


Access time b.d.e 
Low to high 
High to low 




Address 
















ns 


tPLH 


Low to high 




Address 


HLI— <i'UiI, nL2— IKii 




40 


50 




40 


70 




tZL 
tZH 


Enable time 
Low C.D.F.G 
High C.D.F.G 


Output 


Chip enable 
















ns 


tpHL 


High to low c.d.e 


Output 


Chip enable 


RLi=270a RL2=1kn 






35 






45 




tLZ 
tHZ 


Disable time 
Low C.D.F.G 
High c.D.F.G 


Output 


Chip enable 


CL=5pF 














ns 


tPLH 
tPHL 


Low to high c.d.e 
High to low c.d.e 


Output 


Chip enable 
Write enable 


RLi=270a RL2=1kn 






20 
30 






30 
40 




tLZ 
tHZ 


Low D.G 

High D.G 


Output 


Write enable 


CL=5pF 
















tZL 
tZH 


Sense recovery time 
Low D.F 
High D.F 




















ns 


tSR 


Sense D 












40 






50 




tw 


Pulse width h 
Write enable 






RLi=270n. RL2=1kn 


40 






50 






ns 


ts 

tH 


Setup and 
hold time D 
Setup time 
Hold time 


Write enable 
Address 


Address 
Write enable 
















ns 


ts 

tH 


Setup time 
Hold time 


Write enable 
Address 


Address 
Write enable 


RLi=270a RL2=1kn 



10 







10 








ts 

tH 


Setup time 
Hold time 


Write enable 
Data 


Data 
Write enable 


















ts 

tH 


Setup time 
Hold time 


Write enable 
Data 


Data 
Write enable 


RLi=270a, Rl2=1 kn 


40 
10 






50 
10 








ts 

tH 


Setup time 
Hold time 


Write enable 
Chip enable 


Chip enable 
Write enable 


















ts 

tH 


Setup time 
Hold time 


Write enable 
Chip enable 


Chip enable 
Write enable 


RLi=270n, RL2=1kn 





















NOTES 

1 . All typical values are at Vcc = 5V, Ta = +25' C. 

2. All voltage values are with respect to network ground terminal. 

3. Test each Input one at a time. 

4. Measured with a logic high stored. Output sink curr ent is sup plied through a resistor to Vcc. 

5. Measured with logic stored, and Vil applied to Cll, CE2 and CE3. 

6. Measured with Vih applied to CE1 , CE2 and CE3. 

7. Duration of the short circuit should not exceed 1 second. 

8. Ice is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, 
and the output open. 

9. See timing diagram notes. 
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TIMING DIAGRAMS 



READ CYCLE 




OUTPUT 
(S1 and S2 CLOSED) 



Address Time From Address 



OUTPUT _ 
(See Note A) ' 

VOLTAGE WAVEFORM 1 
(SI CLOSED, S2 OPEN, - 
See Note A) 



VOLTAGE WAVEFORM 2 
(SI OPEN, S2 CLOSED, • 
See Note A) 




Chip Enable and Disable Time 



WRITE CYCLE 



VOLTAGE WAVEFORM 1 
{S1 CLOSED, S2 OPEN, 
See Note A) 

VOLTAGE WAVEFORM 2 
(S1 OPEN, S2 CLOSED, 
See Note A) 




NOTES 

A. Waveform 1 is for the output with internal conditions such that the output is low except when disabled. 
Waveform 2 is for the output with internal conditions such that the output is high except when 
disabled. 

B. When measuring delay times from address inputs, the chip enable inputs are low and the write enable 
input is high. 

C. When measuring delay times from chip enable inputs, the address inputs are steady-state and the 
write enable input is high. 

D. Input waveforms are supplied by pulse generators having the following characteristics: tr< 2.5ns, tt < 
2.5ns, PRR < 1MHz, and ZouT « son. 

E. tPLH propagation delay time, low-to-high level output, tpHL propagation delay time, high-to-low level 
output. 

F. tzH propagation delay time, Hi-Z to high level output, tzL propagation delay time, Hi-Z to low level 
output. 

G. Thz propagation delay time, high level to Hi-Z output, tLZ propagation delay time, low level to Hi-Z 
output. 

H. Minimum required to guarantee a Write into the slowest bit. 



54/74S200-F,N • 54/74S201-F,N • 54/74S301-F,N 

TEST LOAD CIRCUITS 



54/74S200/201 



TEST 
POINT 



FROM OUTPUT . 
UNDER TEST ^ 



-M- 



Cl includes probe and jig capacitance. 
All diodes are 1N3064. 



54/74S301 

Vcc 



FROM OUTPUT > 
UNDER TEST ^ 



Cl includes probe and jig capacitance. 
All diodes are 1N3064. 



1 
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DESCRIPTION 

The organization of this device allows byte 
manipulation of data, including parity. 
Where parity is not monitored, the ninth bit 
can be used as a flag or status indicator for 
each word stored. With atypical access time 
of 30ns, it is ideal for scratch-pad, push- 
down stacks, buffer memories, and other in- 
ternal memory applications in which cost 
and performance requirements dictate a 
wide data path in favor of word depth. 

The 82S09 features open collector outputs, 
chip enable input, and a very low current 
pnp input structure to enhance memory ex- 
pansion. 

During Write operation, the logic state of the 
device output follows the complement of 
the data input being written. This feature al- 
lows faster execution of Write-Read cycles, 
enhancing the performance of systems uti- 
lizing indirect addressing modes, and/or re- 
quiring immediate verification following a 
Write cycle. 

The 82S09 is available in the commercial 
and military temperature ranges. For the 
commercial temperature ranges. (0°C to 
+75° C) specify N82S09, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S09. 

FEATURES 

• Address access time: 

N82S09: 45ns max 
S82S09: 80ns max 

• Write cycle time: 

N82S09: 45ns max 
S82S09: 75ns max 

• Power dissipation: 1.3mW/bit typ 

• Input loading: 

N82S09: -100/xA max 
S82S09: -150/uA max 

• Output follows complement of data input 
during Write 

• On-chip address decoding 

• Schottlcy clamped 

• Fully TTL compatible 



82S09-I,N 



APPLICATIONS 

• Buffer memory 

• Control register 

• FIFO memory 

• Push down stack 

• Scratch pad 



TRUTH TABLE 



PIN CONFIGURATION 



i,N PACKAGE* 







"28] Vcc 


A4 |_2_ 




27 1 Aj 


As |_2_ 




"ii] Ai 


1 rr" 

l.[4_ 




25 1 Ao 


1, |T 




24] Oo 






23} 0, 






221 O2 


,.[T 




2TI O3 


u[T 




20l O4 


uQo 




Ti] O5 


<,ni 




"t?1 Oe 


..[12 




It] 0, 


WE [13 




Tel Og 


GND [14 




"Til CE 



*l = Ceramic 
N = Plastic 



MODE 


CE 


WE 


In 


On 


Read 





1 


X 


Complement of data stored 


Write "0" 











1 


Write "1" 








1 





Disabled 


1 


X 


X 


1 



X = Don't care 



BLOCK DIAGRAM 



ADDRESS 
BUFFER 



An . 



1.32 
DECODER 



32X18 
MATRIX 



INPUT 
BUFFER 



WRITE AMPL 



VCC= (28) 
GND = (14) 
( ) = Pin number 



IE 




SENSE 
AMPL 
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ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 ■ 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S10) 


+5.5 




Ta 


Temperature range 








Operating 








N82S09 


to +75 






S82S09 


-55 to +125 




TSTG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS1 N82S09: 0°C < Ta <+75°C. 4 75V < Vcc < 5 25V 

S82S09: -55° < Ta < +125°C, 4.5V < Vcc < 5,5V 



PARAMETER1 


TEST CONDITONS 


N82S09 


S82S09 


UNJT 


Min 


Typ2 


Max 




Typ2 


Max 


Vil 
VlH 

Vic 


Input voltage 
Low 
High 
Clamp3 


Vcc = Min 
Vcc = Max 
Vcc = Min, liN = T-12mA 


2.0 


-1.0 


.85 
-1.5 


2.2 


-1.0 


.80 
-1.5 


V 


Vol 


Output voltage 
Low4 


Vcc = Min, loL = 6.4mA 




0.35 


0.5 




0.35 


0.5 


V 


IlL 
llH 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 




-10 
1 


-100 
25 




-10 
1 


-150 
40 


mA 


lOLK 


Output current 
Leakages 


Vcc = Max, VouT = 5.5V 




1 


40 




1 


60 


mA 


Ice 


Vcc supply currents 


Vcc = Max 




150 


190 




150 


200 


mA 


ClN 
CoUT 


Capacitance 
Input 
Output 


Vcc =5.0V 
ViN = 2.0V 
VoUT = 2.0V 




5 
8 






5 
8 




PF 
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82S09-I,N 



AC ELECTRICAL CHARACTERISTICS 



Ri = 600n, R2 = 900n, Cl = 30pF, See ac test load 
N82S09: 0° < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S09: -55° C < Ta < +125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S09 


S82S09 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


ML/Ocoo III lie 

Taa Address 
TcE Chip enable 








30 
15 


45 
30 




30 
15 


80 
50 


ns 


TcD Disable time 
TwD Valid time 


Output 
Output 


Chip enable 
Write enable 




15 
25 


30 

• 50 




15 
25 


50 
80 


ns 
ns 


Setup and hold time 
TwSA Setup time 
TwHA Hold time 


Write enable 


Address 


5 







10 







ns 


TwsD Setup time 
TwHD Hold time 


Write enable 


Data In 


35 
5 


25 





50 
5 


25 





Twsc Setup time 
TwiHC Hold time 


Write enable 


CE 


5 







10 







Pulse width 
Twp Write enable 






35 


25 




50 


25 




ns 



NOTES 

1. All voltage values are with respect to netvy^ork ground terminal. 

2. All typical values are iat Vcc = 5V, Ta = 25° C. 

3. Test each input one at a time. 

4. Measured with the logic low stored. Output sink current is supplied through a resistor to Vcc- 

5. Measured with Vih applied to CE. 

6. Ice is measured with the writeenable and memory enable input grounded, all other inputs at 4.5V, and 
the outputs open. 

7. Minimum required to guarantee a Write into the slowest bit. 

8. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 lin- 
ear ^eet per minute and a 2-minute warm-up. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



PULSE 
GENERATOR 



1 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



1 



LOADING CONDITION 



9Vcc 



A, A2 A3 

A4 


Vcc 


As 




OUT 


Qn 


WE 




<N 




CE 




GND 






(CAPACITANCE INCLUDING 
SCOPE AND JIG) 



INPUT PULSES 



ALL INPUT PULSES 



+3.0V ti 



^90°/ 



4-10% 

\ 221/ 

\-*— 5ns -•-| 5ns 



All resistors values are typical and in ohms 
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82S09-I,N 



TIMING DIAGRAMS 



MEMORY TIMING DEFINITIONS 



READ CYCLE 



ADDRESS 



• ov 

. VoH 

•Vol 



Address Access Time 



CHIP ENABLE 



On 



£ 



Chip Enable/Disable Times 



WRITE CYCLE 



CHIP ENABLE 



WRITE ENABLE 



■ TwSD - 



r-.I X 



1.5V 



TyvsA 



7V ^ 

ha|-« 



TWHD 



+3 



— TWHC— 



Two 



Vol 



Toe 



TcD 



Taa 



TwHD 



TWP 
TWSA 



TwSD 



TwD 



TWHC 



TWHA 



Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

Delay between when Chip Enable 
becomes high and Data Output is 
in off state. 

Delay between beginning of valid 
Address (with Chip Enable low) 
and when Data Output becomes 
valid. 

Required delay between begin- 
ning of valid Chip Enable and 
beginning of Write Enable pulse. 
Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 
Width of Write Enable pulse. 
Required delay between begin- 
ning of valid Address and begin- 
ning of Write Enable pulse. 
Required delay between begin- 
ning of valid Data Inputandendof 
Write Enable pulse. 
Delay between beginning of Write 
Enable pulse and when Data Out- 
put reflects complement of Data 
Input. 

Required delay between end of 
Write Enable pulse and end of 
Chip Enable. 

Required delay between end of 
Write Enable pulse and end of 
valid Address. 



SjOnntiES 
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82S10/110-F,N • 82S11/111-F.N 



DESCRIPTION 

The 82S10/1 1 , with a typical access time of 
30ns, is ideal for cache buffer applications 
and for systems requiring very high speed 
main memory. 

The 82S10/11 family requires single -f-SV 
power supply and features very low current 
pnp input structures. They include on-chip 
decoding and a chip enable input for ease of 
memory expansion, and feature either open 
collector or tri-state outputs for optimiza- 
tion of word expansion in bused organiza- 
tions. 

All devices are available in the commercial 
temperature range {0°C to +75** C) and are 
specified as N82S1 0/110/11/111. The 82S1 
and 82S11 are also available in the military 
temperature range (-55° C to 4-125°C) and 
are specified as S82S10/11. 

FEATURES 

• Address access time: 

N82S10/11:45ns max 
S82S10/11: 70ns max 
N82S110/111: 35ns max 

• Write cycle time: 

N82S10/11: 45ns max 
S82S10/11: 75ns max 
N82S110/111: 40ns max 

• Power dissipation: 0.5W/bit typ 

• Input loading: 

N82S10/11:-250MAmax 
S82S10/11: -250mA max 
N82S1 10/111: -250mA max 

• Output options: 

82S10/110: Open collector 
82S1 1/111: Tri-state 

• On-chip address decoding 

• Non-inverting output 

• Blanked output during Write 

• Fully TIL compatible 



APPLICATIONS 

• High speed main frame 

• Cache memory 

• Buffer storage 

• Writable control store 



PIN CONFIGURATION 



TRUTH TABLE 



F,N PACKAGE 




CE [T 




26] Vcc 


Ao |T 






A, [T 




U] WE 


A.|T 




m A, 


A3 \T 




T2I A, 


A« [T 




TT] A, 


DOUT EE 




lo] Ae 


GROUND [¥ 




T] As 


*F = Cerdip 




N = Power plastic 





MODE 


CE 


WE 


D 


□out 


82S10/110 


82S11/111 


Read 





1 


X 


Stored 




Stored 










data 




data 


Write "0" 











1 




High-Z 


Write "1" 








1 


1 




High-Z 


Disabled 


1 


X 


X 


1 




High-Z 



X = Don't care. 



BLOCK DIAGRAM 



Ao 








A, 






A2 






Aa 








A4 




(6) 



ADD- 
RESS 
BUFFER 



-y 



1.32 
(X) 
DECODER 




ADD- 


An. An ^ 


RESS 




BUFFER 


^ 



WRITE AMPLIFIERS 



DATA 
INPUT 
BUFFER 



32X32 
MATRIX 







f 32 


SENSE AMPLIFIERS |- 


1 




'32 




1.32 


1 


1 


(Y) DECODER 





OUTPUT 
BUFFER 
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82S10/110-F,N • 82S11/111-F,N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER1 


nA 1 irila 


1 IKIIT 

uni 1 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VoH 


High (82S1 0/110) 


+5.5 




Vo 


Off-state (82S11/111) 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82S10/11/110/111 


to +75 






S82S10/11 


-55 to +125 




TSTG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS2 N82S10/110/11/111: o°C < Ta < +75° C, 4.75V < Vcc < 5.25V 



S82S1 0/1 1 : -55° < Ta < +1 25° C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S10/11/110/111 


S82S10/11 


UNIT 


Min 


Typ3 


Max 


Min 


Typ3 


Max 


ViL 
VlH 

Vic 


Input voltage 
Lowi 
Highi 
Clampi.4 


Vcc = Min 
Vcc = Max 
Vcc = Min, liN = -12mA 


2.1 


-1.0 


.85 
-1.5 


2.1 


-1.0 


.80 
-1.5 


V 


Vol 

VoH 


Output voltage 
Lowi .5 

High (82S11/11 1)1,6 


Vcc = Min 
lOL = 16mA 
loH = -2mA 


2.4 


0.35 


0.45 


2.4 


0.35 


0.50 


V 


IlL 
ilH 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 




-10 
1 


-250 
25 




-10 
1 


-250 
40 


mA 


Iqlk 

lO(OFF) 

los 


Output current 
Leakage (82S1 0/1 10)7 
Hi-Z state (82S11/111) 

Short circuit (82S1 1/1 11)8 


Vcc = Max 
VouT = 5.5V 
Vqut = 5.5V 
VouT = 0.45V7 
VoUT = OV 


-20 


1 
1 

-1 


40 

60 
-60 
-100 


-20 


1 
1 

-1 


60 
100 
-100 
-100 


mA 

mA 
mA 


Icc 


Vcc supply currents 


Vcc = Max 
0<Ta<25°C 
Ta > 25° C 
Ta<0°C 




120 
95 


155 
130 
170 




120 
95 


155 
130 
170 


mA 


Gin 
CouT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
VoUT = 2.0V 




7 






4 




PF 
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82S10/110-F,N • 8aS11/111-F,N 



AC ELECTRICAL CHARACTERISTICS2 Ri = 27on, R2 = 60on, d = 30pF 

N82S10/110/11/111: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 
S82S10/11: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S10/11 


N82S110/111 


S82S10/11 


UNIT 


Min 


Typ3 


Max 


Min 


Typ 


Max 


Min 


Typ3 


Max 


Acc6ss tim8 
Taa Address 
TcE Chip enable 








30 
15 


45 
30 






35 
25 




30 
15 


70 
45 


ns 


Disable time 

TCD 

TwD 


Output 
Output 


Chip enable 
Write enable 




15 
20 


30 
30 






25 
25 




15 
20 


45 
45 


ns 


TwR Write recovery time 








20 


30 






25 




20 


45 


ns 


Setup and hold time 
TwsA Setup time 
TwHA Hold time 


Write enable 


Address 


5 
5 








5 
10 






15 
10 








ns 


TwsD Setup time 
TwHD Hold time 


Write enable 


Data in 


40 


30 





30 
5 






55 
5 


35 





Twsc Setup time 
TwHC Hold time 


Write enable 


CE 


5 







5 






5 







Pulse width 
Twp Write enableio 






35 


25 




25 






50 


25 




ns 



NOTES 



1. All voltage values are with respect to network ground terminal. 

2. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 
, linear feet per minute and a 2-minute warm-up. 

Typical thermal resistance values of the package at maximum temperature are: 
0JA junction to ambient at 400fpm air flow - 50°C/watt 
0JA junction to ambient - still air - 90" C/watt 
0JA junction to case - 20°C/watt 

3. All typical values are at Vcc = 5V, Ta = 25° C. 

4. Test each input one at a time. 

5. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc 

6. Measured with Vil applied to CE and a logic high stored. 

7. Measured with Vih applied to CE. 

8. Duration of the short circuit should not exceed 1 second. 

9. Ice is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, 
and the output open. 

10. Minimum required to guarantee a Write into the slowest bit. 



TEST LOAD CIRCUIT 



LOADING CONDITION 



PULSE 
GENERATOR 



ERATOR X 
IK > 



o VSArj ^ 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



Vcc 




(CAPACITANCE INCLUDING 
SCOPE AND JIG) 



VOLTAGE WAVEFORM 



INPUT PULSES 



ALL INPUT PULSES 
+3.0V 




J|rl0?< 



Measurements: All circuit delays are measured at the 
+1 .5V level of inputs and output. 
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82S10/110-F,N • 82S11/111-F,N 



TIMING DIAGRAMS 



READ CYCLE 



ADDRESS ^ 


^1 5V 




"1 " STORED 


■^OUT 




h-1.5V 

\ "0" STORED 




— Taa — ^ 





CHIP ENABLE 




^ 1.5V 








-* — TcD— *- 




DOUT ^ 







Address Access Time 



Chip Enable/Disable Times 



WRITE CYCLE 



CHIP ENABLE 



■V/ — 

7\\ - 



WRITE ENABLE 



- ^WP- 



-TWHC- 



7 



MEMORY TIMING DEFINITIONS 

TwR Delay between end of Write En- 
able pulse and when Data Output 
becomes valid. (Assuming Ad- 
dress still valid— not as shown.) 
Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

Delay between when Chip Enable 
becomes high and Data Output is 
in off state. 

Delay between beginning of valid 
Address (with Chip Enable low) 
and when Data Output becomes 
valid. 

Required delay between begin- 
ning of valid Chip Enable and 
beginning of Write Enable pulse. 
Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 
Width of Write Enable pulse. 
Required delay between begin- 
ning of valid Address and begin- 
ning of Write Enable pulse. 
Required delay between begin- 
ning of valid Data Input and end of 
Write Enable pulse. 
Delay between beginning of Write 
Enable pulse and when Data Out- 
put is in off state. 
Required delay between end of 
Write Enable pulse and end of 
Chip Enable. 

Required delay between end of 
Write Enable pulse and end of 
valid Address. 



TCE 



TCD 



Taa 



Twsc 



TwHD 



Twp 
TwsA 



TwsD 



TwD 



TWHC 



TWHA 
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93415A-F,N • 93425A-F,N 



DESCRIPTION 

The 9341 5A and 93425A, with a typical 
access time of 30ns, are ideal for cache 
buffer applications and for systems requir- 
ing very high speed main memory. 

Both the 9341 5 A and 93425 A require a 
single +5V power supply and feature very 
low current pnp input structures. They in- 
clude on-chip decoding and a chip enable 
input for ease of memory expansion, and 
feature either open collector or tri-state 
outputs for optimization of word expansion 
in bused organizations. 

Both devices are available In the commer- 
cial temperature range (0°C to +75° C). 



FEATURES 

• Address access time: 45ns max 

• Write cycle time: 4Sns max 

• Power dissipation: O.SmW/bit typ 

• input loading: -250/xA max 

• On-chip address decoding 

• Output options: 

9341 5A: Open collector 
93425A: Tri-state 

• Non-inverting output 

• Blanked output during Write 

• Fully TTL compatible 

APPLICATIONS 

• High speed main frame 

• Cache memory 

• Buffer storage 

• Writable control s|ore 



PIN CONFIGURATION 



F,N PACKAGE* 


cl [T 




H] Vcc 


Ao [T 






A , [I 




m ^ 


A^ [T 




U] As 


fa [I 




A, 


A. [I 




TT] Ay 


DOUT [I 




Jo] A. 


GROUND [T 




T] As 


*F = Cerdip 




N = Power plastic 





TRUTH TABLE 



MODE 


CE 


WE 


D|N 


DoUT 


9341 5 A 


93425A 


Read 





1 


X 


Stored data 


Stored data 


Write low 











1 


High-Z 


Write high 








1 


1 


High-Z 


Disabled 


1 


X 


X 


1 


High-Z 



X = Don't care • 



BLOCK DIAGRAM 





ADD- 
RESS 
BUFFER 





1 


1.32 


r 

1 

1 


(X) 




DECODER 


1 
1 

L_ 




32 



WRITE AMPLIFIERS 



I 



11 



DATA 
INPUT 
BUFFER 



32X32 
MATRIX 



, \. 


,32 


SENSE AMPLIFIERS 


1 ' 




^32 




1.32 






(Y) DECODER 





OUTPUT 
BUFFER 
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93415A-F,N • 93425A-F,N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER1 


RATING 


1 IMIT 
UNI 1 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (9341 5A) 


+5.5 




Vo 


Off-state (93425A) 


+5.5 






Temperature range 






Ta 


Operating 


to +75 




TSTG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Input voltage 
ViL Lowi 
ViH Highi 
Vic Clampi,3 


Vcc = Min 
Vcc = Max 
Vcc = Min, liN = -12mA 


2.1 


-1.0 


.85 
-1.5 


V 


Output voltage 
Vol Lowi .4 
VoH High (93425A)i,5 


Vcc — Min 
lOL = 16mA 
lOH = -2mA 


2.4 


0.35 


0.45 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN- 5.5V 




-10 
1 


-250 
25 


mA 


Output current 
loLK Leakage (9341 5A)6 
lo(OFF) Hi-Z state (93425A) 

los Short circuit (93425A)7 


Vcc = Max 
VouT = 5.5V 
VouT = 5.5V 
VouT = 0.456 

VoUT = OV 


-20 


1 
1 

-1 


40 
60 
-60 
-100 


mA 
mA 


Ice Vcc supply currents 


Vcc = Max 
0<Ta<25°C 
Ta>25°C 
Ta<0°C 




120 
95 


155 
130 
170 


mA 


Capacitance 
CiN Input 
Gout Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




4 

7 




PF 
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93416A-F,N • 93425A-F,N 



AC ELECTRICAL CHARACTERISTICS^ Ri =27oa R2=600a Cl = 30pF. 0° C <Ta< +75° C, 4.75V <Vcc< 5.25V 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Access time 
Taa Address 
TcE Chip enable 








30 
15 


45 
30 


ns 


Di<%flhlp timp 

TCD 

TwD 


Output 
Output 


Chip enable 
Write enable 




15 
20 


30 
30 


ns 


TwR Write recovery time 








20 


30 


ns 


Setup and hold time 
TwsA Setup time 
TwHA Hold time 


Write enable 


Address 


5 







ns 


TwsD Setup timeio 
TwHD Hold time 


Write enable 


Data in 


40 
5 


35 





Twsc Setup time 
TwHC Hold time 


Write enable 


CE 


5 







Pulse width 
Twp Write enableii 






35 


25 




ns 



NOTES 

1. All voltage values are v*^ith respect to network ground terminal. 

2. All typical values are at Vcc = 5V, Ta = 25° C. 

3. Test each input one at a time. 

4. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc. 

5. Measured with Vil applied to Cl and a logic high stored. 

6. Measured with Vih applied to CE. 

7. Duration of the short circuit should not exceed 1 second. 

8. Ice is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, 
and the output open. 

9. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 
linear feet per minute and a 2-minute warm-up. Typical thermal resistance values of the package at 
maxirnum temperature are: 

0JA junction to ambient at 400fpm air flow-SCC/watt 
d jA junction to ambient-still air-90° C/watt 
d JA junction to case-20° C/watt 

10. For minimum Write pulse width. 

11. Minimum required to guarantee a Write into the slowest bit. 

TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 




LOADING CONDITION 



PULSE 
GENERATOR 



1 



PULSE 
GENERATOR 



V 



1 



Vcc 

9 



Ao A, At Aj 


Vcc 


A'« 




As 




Ae 




A7 




As 




As 




OUT 




WE 




D|N 




ci 




GND 






(CAPACITANCE INCLUDING 
SCOPE AND JIG) 



INPUT PULSES 



ALL INPUT PULSES 



^ 90% 
5 ns 

^ *10% 

Jk 222^ 



Measurements: All circuit delays are measured at the +1.5V level of inputs and output. 
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93415A-F,N • 93425A-F,N 



TIMING DIAGRAMS 



READ CYCLE 



CHIP ENABLE 



-.-/.VOH 



/ Vn 



Address Access Time 



Chip Enable/Disable Times 



WRITE CYCLE 



CHIP ENABLE 



■TWSC- 
1.5V 



-TWSA- 



WRITE ENABLE 



WHD-*- 



—.-.+3 



£ 



-TWHC- 



"7 \ 

/ vL 



"l. Vo 



-Vol 



MEMORY TIMING DEFINITIONS 

TwR Delay between end of Write En- 
able pulse and when Data Output 
becomes valid. (Assuming Ad- 
dress still valid— not as shown.) 
Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

Delay between when Chip Enable 
becomes high and Data Output is 
in off state. 

Delay between beginning of valid 
Address (with Chip Enable low) 
and when Data Output becomes 
valid. 

Required delay between begin- 
ning of valid Chip Enable and 
beginning of Write Enable pulse. 
Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 
Width of Write Enable pulse. 
Required delay between begin- 
ning of valid Address and begin- 
ning of Write Enable pulse. 
Required delay between begin- 
ning of valid Data Input and end of 
Write Enable pulse. 
Delay between beginning of Write 
Enable pulse and when Data Out- 
put is in off state. 
Required delay between end of 
Write Enable pulse and end of 
Chip Enable. 

Required delay between end of 
Write Enable pulse and end of 
valid Address. 



TCE 



TCD 



Taa 



Twsc 



TwHD 



Twp 

TWSA 



TWSD 



TwD 



TWHC 



TWHA 
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OBJECTIVE SPECIFICATION 



82S208-F • 82S210-F,N 



DESCRIPTION 

The 82S208 and 328210 data J nputs and 
outputs are common (common I/O) with 
separate output disable (OD) line that allows 
ease of read/write operations using a com- 
mon bus. 

The address inputs have a latch_ feature 
controlled by a latch control pin (L). In the 
Transparent mode, the L pin is held high 
and the read or write location is accessed 
directly from the address inputs. In the 
Latched mode, a negative transition on the L 
line causes the present address state to be 

TRUTH TABLE 



held in the address latches, independent of 
any other control signals. A positive pulse 
on the L line will cause a new address state 
to be strobed into the latches. 

FEATURES 

• Access time: 

Address: 60ns max 
Strobe: 70ns max 

• On-chip address latches 

• Tri-state outputs 

• Schotticy clamped TtL 



PIN CONFIGURATION 



MODE 


WE 


CE 


OD 


L 


IN/OUT 


Disable output 


X 


X 


1 


X 


High Z 


Disable R/W 


X 


1 


X 


X 


High Z 


Write 








1 


X 


Data in 


Read 


1 








X 


Data out 


Transparent address 


X 


X 


X 


1 




Hold address 


X 


X 


X 








X = Don't care 



BLOCK DIAGRAM 



Ao - 
Ai - 



A, - 
As ■ 
Ae ■ 



ADDR. 
BUFF. 



WITH 
LATCH 



DEC. 
1 OF 







1 

32 






MEMORY CELL MATRIX 




32X72= 2304 



Y DEC. 1 OF8 (X9) 



CONTROL 
LOGIC 



READ/WRITE CKTS. 



TTTTTTTTT 



ABSOLUTE MAXIMUM RATINGS 



82S208 
F PACKAGE* 



o. IT 

D, [T 

D3 [T 

Do CL 

OD [T 

WE [i£ 

GND [lT 



U Vcc 

m A, 

13 A. 

ill As 

Is] A4 

TtI a, 

"isl Ai 

J4] Ao 

m L 

Izl CE 



82S210 
F,N PACKAGE* 



0, 


[I 




u 


Vcc 


Dr 


K 




u 


A7 


D. 


[E 




22] 


A, 


Ds 


K 




B 


As 


O4 


K 




20l 


A4 


D3 


E 




19] 


A3 


Da 


m 






Aj 


Di 


K 




m 


Ai 


Do 


[£ 




16] 


A« 


OD 


Qo 




u 


L 


WE 


01 




u] 


NC 


GND 


01 




13] 


CE 



*F = Cerdip 
N = Plastic 



TYPICAL I/O STRUCTURE 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 


Vo 


Off-state output voltage 


+5.5 


Vdc 




Temperature range 






Ta 


Operating 


to +75 




TSTG 


Storage 


-65 to +150 
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82S208-F • 82S210-F,N 



DC ELECTRICAL CHARACTERISTICS 0°c < Ta +75° c, 4 75V < Vcc 5 25Vi 



PARAMETER 


TEST CONDITIONS 


LIMITS2 


UNIT 


Min 


Typ3 


Max 


ViL 
VlH 
VIC 


Input voltage 
Low 
High 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


V 


Vol 

V On 


Output voltage 
Low 

Minh 
niyri 


CE = Low, OD = Low 
louT = 9.6mA 
louT = -2mA, 
High stored 


2.4 


3.3 


0.5 


V 


IlL 
llH 


Input current 
Low 
High 


ViN = 0.45V 
ViN + 5.5V 






-100 
25 




lO(OFF) 

los 


Output current 
Hi-Z state 

Short circuit4.5 


CE = Low, OD = High, VouT = 5.5V 
CE = High, VouT = 0.5V 
VouT = ov 


-20 




40 

-100 
-70 


mA 
mA 


Ice 


Supply current 






135 


185 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V, CE = High, OD = High 




5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS o^'C < Ta < 70°C, 4.75V < Vcc < 5.25V 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Taa 
Tal 


Access time 
Address 
Strobe 


Output 
Output 


Address 
Latch 






60 
70 


ns 


Toe 

TcE 


Enable time 
Output 
Output 


Output 
Output 


OD 
Chip enable 






35 
35 


ns 


ToD 
TcD 


Disable time 
Output 
Output 


Output 
Output 


OD 
Chip enable 






35 


ns 


TwL 
Tw 


Pulse width 
Strobe 
Write 






20 
40 






ns 


TsL 

Thl 
TsSA 


Setup and hold time 
Setup time 
Hold time 
Setup time (strobe) 


Latch 
Address 
Latch 


Address 

Latch 
Address 


5 

10 







ns 


Tsc 
Thc 


Setup time 
Hold time 


Write 
Chip enable 


Chip enable 
Write 


5 








TsD 
Thd 


Setup time 
Hold time 


Write 
Data 


Data 
Write 


35 
10 








TsA 

Tha 


Setup time 
Hold time 


Write 
Address 


Address 
Write 


10 








TsLW 

Thlw 


Setup time 
Hold time 


Write 
Latch 


Latch 
Write 


15 
10 








Tsoi 

TS02 

Tho 


Setup time (from 
disabled state) 
Setup time (from 
enabled state) 
Hold time 


Chip enable 
Data in 
OD 


OD 
OD 
Chip enable 


5 

35 
5 









NOTES on following page. 
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OBJECTIVE SPECIFICATION 



82S208-F • 82S210-F,N 



NOTES 

1. The operating ambient temperature ranges are guaranteed with transverse air flow 
exceeding 400 linear feet per minute and a 2-minute warmup. 

2. All voltages are with respect to network ground terminal. 

3. All typical values are at Vcc = 5V, Ta = 25° C. 

4. Measured on one pin at a time. 

5. Duration of los test should not exceed one second. 



TIMING DIAGRAMS 



ENABLE/DISABLE 



CD ^ 


k . 1 




■* — Toe — ^ 






' J 


TCE H 



READ MODE 



-ThL — *^ TsSA - 

(LATCHED) 



•4*-TwL-*j 

i \ 

y (STROBE) 



-Taa" 



-Tal- 



J. 



X 



WRITE MODE 





H Tsoi 




— ^1 Tho |-* — 


Cl 


i 






h~Tsc— H 




■ * 1 1 1 ilE 




I^TsA-H 


h-THA--| 




::::lzd 


^ (VALID, 1 ^ 



1 — 

«y (STROBE) 

I* TsLW *] 



TsD- 
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OBJECTIVE SPECIFICATION 

DESCRIPTION 

The 82S400 and 82S401 , with typical access 
time of 45ns, are ideal for cache buffer appli- 
cations and for systems requiring very high 
speed main memory. The 82S400A and 
82S401A are devices selected for speed 
compatibility with industry standard 1024- 
bit RAMs having 45ns access time. 

Both devices require a single 4-5V power 
supply, feature very low current pnp input 
structures, and include on-chip decoding 
and a chip enable input for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

APPLICATIONS 

• High speed main frame 

• Cache memory 

• Buffer storage 

• Writable control store 



FEATURES 

• Address access time: 

82S400/401: 70ns max 
82S400A/401A: 45ns max 

• Write cycle time: TOns max 

• Power dissipation: 0.12mW/bit typ 

• Input loading: -150)uA max 

• On-chip address decoding 

• Output options: 

82S400: Open collector 
82S401: Tri-state 

• Non-inverting output 

• Blanlted output during Write 

• Fully TTL compatible 



82S400/400A - I • 82S401/401A - I 

PIN CONFIGURATION 



I PACKAGE* 



A. [T 




jH vcc 


A,[r 




33 


A.[T 




"Tel A,o 


A3 [T 




311 ^ 


A. [I 




m As 


A.. [I 




"TTj A7 


°OUT [T 






wi [T 




]I|D|N 


GND [T 




"TolcE 



*l = Ceramic 



TRUTH TABLE 



MODE 



CE 



WE 



'IN 



DquT 



82S400 



82S401 



Read 

Write "0" 
Write "1" 

Disabled 



Stored 
data 

1 
1 

1 



Stored 
data 

High-Z 
High-Z 

High-Z 



X = Don't care 

BLOCK DIAGRAM 



WRITE AMPLIFIERS 




ADD- 
RESS 
BUFFER 



A,0 





1 


1:64 




(X) 




DECODER 






64 



DATA 
INPUT 
BUFFER 



64X64 

MATRIX 




Y 
ADD- 
RESS 
BUFFER 



An, Rn 



1 




,64 


SENSE AMPLIFIERS 


1 




64 


1:64 




(Y) DECODER 





OUTPUT 
BUFFER 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER1 


RATING 


UNIT 


Vcc 


Power supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 


VOH 

Vo 


Output voltage 
High (82S400) 
Off-state (82S401) 


+5.5 
+5.5 


Vdc 


Ta 

TsTG 


Temperature range 
Operating 
Storage 


to +75 
-65 to +150 
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OBJECTIVE SPECIFICATION ' • 82S400/400A - I • 82S401/401A - I 



DC ELECTRICAL CHARACTERISTICS 0°C < Ta < +75°C, 4 75V < Vcc < 5 25V 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


ViL 
VlH 
vic 


Input voltage 
Low! 
Highi 

Olamr»1 3 
L/ldinp ' i^' 


Vcc = Min 
Vcc = Max 
Vcc = Min, liN = -12mA 


2.0 


-1.0 


.85 
-1.5 


V 


Vol 

VOH 


Output voltage 
Lowi>4 

Hinh fR994nH1 5 
my 11 vOfcO*TU u ' 


Vcc = Min 
lOL = 16mA 
loH = -2mA 


2.4 


0.35 


0.45 


V 


IlL 
||H 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 




-25 
1 


-150 
25 




lOLK 
lO(OFF) 

los 


Output current 
Leakage (82S400)6 
Hi-Z state (82S401)6 

Short circuit (82S401)7 


Vcc = Max 
VouT = 5.5V 
VouT = 5.5V 
VouT = 0.45V 

VoUT = OV 


-20 


1 
1 

-1 


40 
60 
-60 
-100 


juA 
UiA 

mA 


Ice 


Vcc supply currents 


Vcc = Max 
0<Ta<25°C 
Ta > 25° C 




120 
105 


155 
130 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
VoUT = 2.0V 




4 

7 




PF 



AC ELECTRICAL CHARACTERISTICS 0° <Ta<+75°C, 4.75V < Vcc < 5.25V, Ri = 27on, R2 = 600a Cl = 30pF 



PARAMETER 


TO 


FROM 


N82S400A/401A 


N82S400/401 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 
TCE 


Output 
Output 


Address 
Chip enable 






45 
30 




45 
30 


70 
45 


ns 


Disable time 

TcD 
TwD 


Output 
Output 


Chip enable 
Write enable 






30 
30 




30 
30 


45 
45 


ns 


TwR Recovery time 


Output 


Write enable 






30 




30 


45 


ns 


Setup and hold time 
TwsA Setup time 
TwHA Hold time 


Write enable 


Address 


5 






10 


5 




ns 


TwsD Setup time 
TwHD Hold time 


Write enable 


Data in 


35 
5 






50 
10 


35 
5 




Twsc Setup time 
TwHC Hold time 


, Write enable 


CE 


5 






10 


5 




Pulse widths 
Twp Write enable 






35 






50 


35 




ns 



NOTES 



1. All voltage values are with respect to netvk^ork ground terminal. 

2. All typical values are at Vcc = 5V, Ta 25° C. 

3. Test each input one at a time. 

4. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc- 

5. Measured with Vil applied to CE and a logic high stored. 

6. Measured with Vih applied to CE. 

7. Duration of the short circuit should not exceed 1 second. 

8. Ice is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, 
and the output open. 

9. Minimum required to guarantee a Write into the slowest bit. 

10. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 lin- 
ear feet per minute and a 2-minute warm-up. Typical thermal resistance vglues of the package at max- 
imum temperature are: 

0JA junction to ambient at 400fpm air flow - 50°C/watt 
©JA junction to ambient - still air - 90° C/watt 
0JA junction to case - 20° C/watt 
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OBJECTIVE SPECIFICATION 

TEST LOAD CIRCUIT 



82S400/400A - I • 82S401/401A - I 

VOLTAGE WAVEFORM 



LOADING CONDITION 




PULSE 
GENERATOR 



1 



PULSE 
GENERATOR 



V 



1 



± 



Ao A, Az A3 Vcc 




R2< =:^L 

(CAPACITANCE INCLUDING 
SCOPE AND JIG) 



INPUT PULSES 



ALL INPUT PULSES 



+3.0V 



90% 
10% 



-5k 



Measurements: All circuit delays are measured at the 
+1.5V level of inputs and output. 



TIMING DIAGRAMS 



READ CYCLE 



1 



1 



"1 ' STORED 



5V 

0" STORED 



-TaA- 

Address Access Time 



CHIP ENABLE 



5V 



TCD 

f-Z-^OH 





-V-1.5V I.5V7- 



Chip Enable/Disable Time 



WRITE CYCLE 



CHIP ENABLE 



)(EZZZZZIZ}K: 



-TWSC- 



-TWSA- 



WRITE ENABLE 



r +3 



7- 



-* — TwD — *• 


TyvR ^ 


D|N =3 "1" 


DOUT ^ 




D,N="0" 





TIMING DEFINITIONS 

TwR Delay between end of Write En- 
able pulse and when Data Output 
becomes valid (assuming Add- Twsc 
ress still valid— not as shown). 

TcE Delay between beginning of Chip 

Enable low (with Address valid) Twhd 
and when Data Output becomes 
valid. 

TcD Delay between when Chip Enable Twp 
becomes high and Data Output is Twsa 
in off state. 

Taa Delay between beginning of valid 



Address (with Chip Enable low) Twsd 
and when Data Output becomes 
valid. 

Required delay between begin- Two 
ning of valid Chip Enable and 
beginning of Write Enable pulse. 
Required delay between end of Twhc 
Write Enable pulse and end of 
valid Input Data. 

Width of Write Enable pulse. Twha 
Required delay between begin- 
ning of valid Address and begin- 
ning of Write Enable pulse. 



Required delay between begin- 
ning of valid Data Input and end of 
Write Enable pulse. 
Delay between beginning of Write 
Enable pulse and when Data 
Output is in off state. 
Required delay between end of 
Write Enable pulse and end of 
Chip Enable. 

Required delay between end of 
Write Enable pulse and end of 
valid Address. 
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DESCRIPTION 

The 82S226 and 82S229 include on-chip 
decoding and 2 chip enable inputs for ease 
of memory expansion. They feature either 
open collector or tri-state outputs for opti- 
mization of word expansion in bused organ- 
izations. 

Both 82S226 and 82S229 devices are avail- 
able In the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S226/229, F or N, and for the military 
temperature range (-55°C to +1 25° C speci- 
fy S82S226/229, F only. 

FEATURES 

• Address access time: 

N82S226/229: 50ns max 
S82S226/229 70ns max 

BLOCK DIAGRAM 




CEi CEj 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S226) 


+5.5 




Vo 


Off-state (82S229) 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82S226/229 


to +75 






S82S226/229 


-55 to +125 




TSTG 


Storage 


-65 to +150 





• Power dissipation: O.SmW/bit typ 

• Input loading: 

N82S226/229: -100mA max 
S82S226/229: -150mA max 

• On-chip address decoding 

• Output options: 

82S226: Open collector 
82S229: Tri-state 

• Fully compatible with Signetics 
82S126/129 1024-bit PROMs 

• Fully TTL compatible 

APPLICATIONS 

• Volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



82S226-F,N • 82S229-F,N 

PIN CONFIGURATION 



F,N PACKAGE* 






"Tel Vcc 






TS] Ay 


A4 [T 






A3 [X 




m ^1 


A„ \T 






A, 




TT] 02 


A,1T 




jo] O3 


GND [T 




T] O4 


*F = Cerdip 




N = Plastic 
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82S226-F,N • 82S229-F,N 



DC ELECTRICAL CHARACTERISTICS 



N82S226/229: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S226/229: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS1 


N82S226/229 


S82S226/229 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.80 
-1.2 


V 


Oiitniit unltanp 

Vol Low 

VoH High (82S229) 


louT = 16mA 
CEi = CE2 = Low, louT = -2mA, 
High stored 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 






-100 
40 






-150 
50 


mA 


Output current 
loLK Leakage (82S226) 
lO(OFF) Hi-Z state (82S229) 

los Short circuit (82S229) 


CEi or CE2 - High, Vout = 5.5V 
CEi or CE2 = High, Vout = 5.5V 
CEi or CE2 = High, Vout = 0.5V 
Vout - OV 


-20 




40 
40 
-40 
-70 


-15 




60 
60 
-60 
-85 


mA 
mA 

mA 


Ice Vcc supply current 






105 


120 




105 


125 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
Vout = 2.0V 




5 
8 






5 
8 







AC ELECTRICAL CHARACTERISTICS Ri - 27on, R2 = 600n, d = 30pF 

N82S226/229: 0° C < Ta < +75° C, 4.75V < Vcc ^ 5.25V 
S82S226/229: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S226/229 


S82S226/229 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Taa 
TcE 


Access time 


Output 
Output 


Address 
Chip enable 




35 
15 


50 
25 




35 
15 


70 
35 


ns 


TCD 


Disable time 


Output 


Chip disable 




15 


25 




15 


35 


ns 



NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = +25°C. 

TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



Vcc 



T 




~GL (INCLUDES SCOPE & 
JIG CAPACITANCE) 



READ CYCLE 



-Taa ^ V 



1.5V 
— TCD — ^ 



OV 

VOH 

t 

Vol 



All inputs: tr = tf = 5ns (10% to 90%) 
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82S214-F,N • 82S215-F,N 



DESCRIPTION 

The 82S214 and 82S215 include on-chip 
decoding and 2 chip enable inputs for ease 
of nnemory expansion. They feature tri-state 
outputs for optimization of word expansion 
in bused organizations. A D-type latch is 
used to enable the tri-state output drivers. In 
the Transparent Read mode, stored data is 
addressed by applying a binary code to the 
address inputswhile holding Strobe high. In 
this mode the bit drivers will be controlled 
solely by CEi and CE2 lines. 

In the Latched Read mode, outputs are held 
in their previous state (high, low or high Z) as 
long as Strobe is low, regardless of the state 
of address or chip enable. A positive Strobe 
transition causes data from the applied 
address to reach the outputs if the chip is 
enabled, and causes outputs to go to the 
high Z state if the chip is disabled. 

A negative Strobe transition causes outputs 
to be locked into their last Read Data condi- 
tion if the chip was enabled, or causes 
outputs to be locked into the high Z condi- 
tion if the chip was disabled. 



BLOCK DIAGRAM 



Both 82S214 and 82S215 devices are avail- 
able in the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S214/215, F or N, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S214/215, F. 

FEATURES 

• Address access time: 

N82S214/215: 60ns max 
S82S214/215: 90ns max 

• Power dissipation: 165^W/bit typ 

• Input loading: 

N82S214/215: -lOOyuA max 
S82S214/215: -150mA max 

• On-chip data output registers 

• On-chip storage latches 

• Schottky clamped 

• Fully compatible with Signetics 
82S114/115 PROMs 

• Fully TIL compatible 

APPLICATIONS 

• Microprogramming 

• Hardwire algorithms 

• Character generation 

• Control store 

• Sequential controllers 



PIN CONFIGURATIONS 



Aa o— r 

ADDRESS I 
LINES 



BUFFER/ 
DECODER 



512X8 or 256X8 MATRIX 



8-BIT OUTPUT LATCH 



8 TRI-STATE DRIVERS 



Vcc = (24) 
GND =(12) 
( ) = Pin number 



I (7) |(10)|(14)|(15)|(16)|(1 

O1 O2 O3 O4 O5 Oe O7 Ob 
OUTPUT LINES 



F,N PACKAGE* 
82S214 



*F = Cerdip 
N = Plastic 



A3 


LL 








U 




23] A2 


NC 


[I 




22] A, 


As 


[I 




13 Ao 


Ae 






I2I CE, 




u: 




IE CE^ 




d 




H] STROBE 


O2 


IZ 




JB 0. 




n: 




lEI 0, 








IB Oe 




01 




m Os 




01 




m NC 










F,N PACKAGE* 






82S215 




A3 


[I 




^ Vcc 


A4 


[I 




11 A, 


As 


[I 




m A, 


A* 


E 




13 a. 


A, 


[I 




IB CE, 


As 


d 




HI CE, 


0, 


[I 




IB STROBE 


Oj 


[Z 




HI 0, 


O3 






IB Or 


O4 


E 




IB Os 


NC 


UL 




m Os 


GND 






JH NC 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


V6c 




Temperature range 






Ta 


Operating 








N82S214/215 


to +75 






S82S214/215 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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82S214-F,N • 82S215-F.N 



DC ELECTRICAL CHARACTERISTICS N82S214/215 0°C < Ta < +75*^0, 4 75V < Vcc < 5 25V 

S82S214/215: -55° C < Ta < +125°C. 4.5V < Vcc < 5.5V 



PARAMETER 


TEST C0NDITI0NS1 


N82S214/215 


S82S214/215 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 

-1.2 


2.0 


-0.8 


.80 
-1.2 


V 


Output voltage 
Vol Low 
VoH High 


lOUT ~ y.omM 

CEi = Low, CE2 = High, louT = -2mA, 
High stored 


2.7 


3.3 


0.5 


2.4 


3.3 


0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 






-100 
25 






-150 
50 


mA 


Output current 
lo(OFF) Hi-Z state 

los Short circuits 


CEi = High or CE2 = Low, VouT = 5.5V 
CEi = High or CE2 = Low, Vqut = 0.5V 
VouT = OV 


-20 




40 
-40 
-70 


-15 




100 
-100 
-85 


mA 

mA 


Ice Vcc supply current 






130 


175 




130 


815 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V, CEi = High or CE2 = Low 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 47oa R2 = ikn. d = 30pF 

N82S214/215: 0°C < Ta < +75° C» 4.75V < Vcc < 5.25V 
S82S214/215: -55°C < Ta < +125°C. 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


N82S214/215 


S82S214/215 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Taa 

TCE 


Access time^ 


Output 
Output 


Address 
Chip enable 


Latched or transparent read 




35 
20 


60 
40 




35 
20 


90 
50 


ns 


TcD 


Disable time^ 


Output 


Chip disable 


Latched or transparent read 




20 


40 




20 


50 


ns 


Tadh 


Setup and 
hold times 
Hold time 


Output 


Address 


Latched read only 





-10 




5 


-10 




ns 


TCDS 
TCDH 


Setup time 
Hold time 


Output 


Chip enable 




40 
10 







50 
10 









Tsw 


Pulse widths 
Strobe 






Latched read only 


30 


20 




40 


20 




ns 


TSL 


Latch times 
Strobe 






Latched read only 


60 


35 




90 


35 




ns 


Tdl 


Delatch times 
Strobe 






Latched read only 






30 






35 


ns 



NOTES 



1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = +5.0V and Ta = +25° C. 

3. No more than one output should be g rounded at the same time and strobe should be disabled. Strobe 
is in high state. 

4. If the strobe is high, the device functions In a manner idential to conventional bipolar ROMs. The 
timing diagram shows valid data v^^ill appear Ta nanoseconds after the address has changed and Tce 
nanoseconds after the output circuit is enabled. TcD is the time required to disable the output and 
switch it to an "off" or high impedance state after it has been enabled. 

5. In Latched Read Mode data from any selected address will be held on the output when strobe is 
lowered. Only when strobe is raised will new location data be transferred and chip enable conditions 
be stored. The new data will appear on the outputs if the chip enable conditions enable the outputs. 
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TEST LOAD CIRCUIT 



INPUT 

9 



PULSE 
GENERATOR 



STR 
CEi 
CEj 



(INCLUDES JIG & 
SCOPE CAPACITANCE) 



82S214-F,N •82S215-F,N 

VOLTAGE WAVEFORM 



INPUT PULSES 



ALL INPUT PULSES 
+3.0V — 



J|r90% 
ns |^*~ 5 



TIMING DIAGRAMS 



TRANSPARENT READ 



Ao. AnJ^^ 



CHIP ENABLE 



OV 

+3.0V 



) K~ ^ < 



VOH 

Vol 



Output Latches Not Used 



E3K 



CHIP ENABLE 



LATCHED READ 



"^-^1.5V 

/ N 




Output Latches Used 
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DESCRIPTION 

The 82S230 and 82S231 include on-chip 
decoding and 1 chipenable in put for ease of 
memory expansion. They feature either 
open collector or tri-state outputs for opti- 
mization of word expansion in bused organ- 
izations. 

Both 82S230 and 82S231 devices are avail- 
able in the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S230/231, F or N, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S230/231 , F. 

FEATURES 

• Address access time: 

N82S230/231: 50ns max 
S82S230/231: 70ns max 



• Power dissipation: 0.3mW/bit typ 

• Input loading: 

N82S230/231: -100)uA max 
S82S230/231: -150mA max 

• On-chip address decoding 

• Output options: 

82S230: Open collector 
82S231: Tri-state 

• Fully compatible with Signetics 
82S130/131 PROMs 

• Fully TTL compatible 

APPLICATIONS 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



82S230-F,N • 82S231-F,N 



PIN CONFIGURATION 



F,N PACKAGE* 


A. □: 




H] Vcc 


As [I 




in A, 


A. d 




2^ A3 


A3 d 




m CE 


A„ d 






A, Cl 




ill o. 


A. (Z 




22} 03 


GND [L 




J] 0. 


*F = Cerdip 




N = Plastic 





BLOCK DIAGRAM 



(5) ^ 
^(14) 



ADDRESS 
BUFFER 



1:32 DE- 
CODER 



1:16 
MUX 



1:16 
MUX 



1:16 
MUX 
I I I" 

1:16 
MUX 



OUTPUT 
BUFFER 





(11) 




(10) 




(9) 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S230) 


+5.5 




Vo 


Off-state (82S231) 


+5.5 






Temperature range 






Ta 


Operating 








N82S230/231 


to +75 






S82S230/231 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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82S230-F,N • 82S231-F,N 



DC ELECTRICAL CHARACTERISTICS N82S230/231: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S230/231: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS1 


N82S230/231 


S82S230/231 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1 .2 


2.0 


-0.8 


.80 

1 o 

-1 


V 


Output voltage 
Vol Low 
VoH High(82S231) 


louT=16mA 

CE = Low, louT = -2mA, 
High stored 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN - 0.45V 
ViN = 5.5V 






-100 
40 




-150 


50 


mA 


Output current 
lOLK Leakage (82S230) 
lO(OFF) Hi-Z state (82S231) 

los Short circuit (82S231) 


CE = High, Vout = 5.5V 
CE = High, Vout = 0.5V 
CE- High, Vout -5.5V 
Vout = OV 


-20 




40 
-40 
40 
-70 


-15 




60 
-60 
60 
-85 


mA 
mA 

mA 


Ice Vcc supply current 






120 


140 




120 


140 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN- 2.0V 
Vout = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 27on, R2 = 60on, Cl - 30pFi 

N82S230/231: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S230/231: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S230/231 


S82S230/231 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




40 
20 


50 
30 




40 
20 


70 
35 


ns 


Disable time 

TcD 


Output 


Chip disable 




20 


30 




20 


35 


ns 



1. Positive current is defined as into tlie terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = +25° C. 



TEST LOAD CIRCUIT 



Vcc 



Ar 
Ag 

O— * CE 



CL (INCLUDES SCOPE & 
JIG CAPACITANCE) 



VOLTAGE WAVEFORM 



READ CYCLE 



V 



-Taa- 



All inputs : tr = tf = 5ns (10% to 90%) 



. OV 
■ +3.0V 



/- -- v« 
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DESCRIPTION 

The 82S240 and 82S241 are mask program- 
mable, and include on-chip decoding and 4 
chip enable inputs for ease of memory ex- 
pansion. They feature either open collector 
or tri-state outputs for optimization of word 
expansion in bused organizations. 

Both 82S240 and 82S241 devices are avail- 
able in the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S240/241, F or N, and for the military 
temperatu re range (-55° C to +1 25° C) speci- 
fy S82S240/241 , F. 

FEATURES 

• Address access time: 

N82S240/241: 60ns max 
S82S240/241: 90ns max 



BLOCK DIAGRAM 



• Power dissipation: .17mW/bit typ 

• Input loading: 

N82S240/241: -lOO^uA max 
S82S240/241: -ISO^uA max 

• On-chip address decoding 

• Output options: 

82S240: Open collector 
S82S241: Tri-state 

• Fully TTL compatible 

APPLICATIONS 

• Volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 



F,N PACKAGE* 



rr 
A, LL 




vcc 


Ae 




iU A, 


A. [I 




m NC 


A. [L 




II] CE, 


A3 EE 




lal CE, 


A. d 




iH CE3 


A, [I 




iH CE, 


A„ d 




iE Ob 


0, Cl 




m Or 








o, QI 




m Os 


GND 







*F = Cerdip 
N = Plastic 



ADDRESS 
LINES 



1:64 DE- 
CODER 



64X64 MATRIX 



A, O- 



> 



rTTTTTTT 



OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S240) 


+5.5 




Vo 


Off-state (82S241) 


+5.5 






Temperature range 






Ta 


Operating 








N82S240/241 


to +75 






S82S240/241 


-55 to +125 




TSTG 


Storage 


-65 to +150 





Sjl|nDtiCS 
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82S240-F,N • 82S241-F,N 



DC ELECTRICAL CHARACTERISTICS N82S240/241 o°C < Ta < +75°C, 4 75V < Vcc < 5 25V 

S82S240/241 : -55° C < Ta < +1 25° C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITJONS1 


N82S240/241 


S82S240/241 


UNIT 


Min 


Typ2 


Max 


Mm 


Typ2 


Max 


ViL 
VlH 

Vic 


Input voltage 
Low 
High 
Clamp 


liN = -18mA 


2.0 


-0.8 


.00 

-1.2 


2.0 


-0.8 


Rn 
-1.2 


V 


Vol 

VoH 


Output voltage 
Low 

High (82S241) 


louT = 9.6mA 
CEi = Low, louT =-2mA, CE2 = Low, 
L/b3 — nign, ut4 — nign, nign storea 


2.4 




0.45 


2.4 




0.5 


V 


IlL 
llH 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 






-100 
40 






-150 
50 


iiA 
fJJ\ 


lOLK 


Output current 
Leakage (82S240) 


CEi = High, Vqut = 5.5V, CE2 = High, 
CE3 = Low, CE4 = Low 






40 






60 


/uA 


lO(OFF) 


Hi-Z state (82S241) 


CEi = High, Vqut = 0.5V, CE2 = High, 
CE3 = Low, CE4 = Low 

CEi = High, VoUT = 5.5V. CE2 = High, 
CEa = Lovy, CE4 = Low 






-40 
40 






-60 
60 


fJiA 


los 


Short circuit (82S241) 


Vqut = OV 


-20 




-70 


-15 




-85 


mA 


Ice 


Vcc supply current 






140 


175 




140 


185 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
Vqut = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 47oa R2 = ikn. Cl = 30pF 

N82S240/241: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S240/241: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S240/241 


S82S240/241 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 


















ns 


Taa 


Output 


Address 




40 


60 




40 


90 




TCE 


Output 


Chip enable 




20 


40 




20 


50 




Disable time 


















ns 


TCD 


Output 


Chip disable 




20 


40 




20 


50 





NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = +25° C. 
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82S240-F,N • 82S241-F,N 



TEST LOAD CIRCUIT 



ci^ ( 
CE4 ( 



CE, 



T 



vcc 



VOLTAGE WAVEFORM 



(INCLUDES SCOPE ft 
JIG CAPACITANCE) 



— V 

ADDRESS TM-! 



ceT CTi 



CHIP ENABLES 



-TCE- 



All inputs: tr = tf = 5ns (10% to 90%) 



-TCD " 



OV 
VOH 



1.5V 
— — V, 



OL 
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8228-F 



DESCRIPTION 

The 8228, available in a 16-pin dual-in-line 
package, can provide very high bit packing 
density by replacing 4 standard 256X4 
ROMs. 

This device includes on-chip decoding, and 
has a typical access time of 50ns with a 
power consumption of only .125mW per bit. 

The standard 8228 ROM pattern is the 
USASCII Row Character Generator code; 
however, custom patterns are also avail- 
able. The standard pattern is specified as 
the N8228I-CB162, while custom circuits 
are identified as N8228I-CXXX. 



BLOCK DIAGRAM 



FEATURES 

• Buffered address lines 

• Totem pole outputs 

• Diode protected inputs 

• Fully TTL compatible 

APPLICATIONS 

• Microprogramming 

• Hardwired algorithms 

• Character recognition 

• Character generation 

• Control store 



PIN CONFIGURATION 



F PACKAGE* 





d: 




m vcc 


As 


[I 




JH A, 


A4 


[I 




H] A. 


A3 


u. 




m A, 


Ao 


E 




jI] 0, 


Ai 


E 






A2 


[I 




Is] 0, 


GND 


E 




Ho, 



*Dual-in-line (1/3 size of 24-pin package) 



INPUT OUTPUT 
SCHEMATIC SCHEMATIC 




' (2) 

a^iIl 

(14) 



ADDRESS 
LINES 



WORD 
SELECT 
1-64 
DECODER 




64X64 BIT 
STORAGE MATRIX 








BIT 
SELECT 
1-16 
DECODER 




64-4-BIT 
MULTIPLEXER 





Vcc =(16) 

GND =(8) 

( ) = Pin number 



di O2 O3 O4 

OUTPUT DATA 



DC ELECTRICAL CHARACTERISTICS 0°C < Ta < 75°C, 4 75V < Vcc < 5 25V 



PARAMETER 


TEST CONDrTIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


vlliput voltage 
ViL *' L 
ViL High 
Vic Clamp 


liN = -18mA 


2.0 
-1.2 




.85 


V 


Output voltage 
Vol Low 
VoH High 


louT = 11.2mA 
louT = -1.0mA 


2.7 




0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45 V 
ViN = 5.5V 




-10 
1 


-400 
25 


mA 


Output current 
los Short circuit 


VouT = ov 


-20 




-70 


mA 


Icc Power consumption 


Oi to O3 = Low 




140 


170 


mA 
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AC ELECTRICAL CHARACTERISTICS < Ta < 75° C, 4 75< Vcc < 5 25V 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


MIn 


Typ 


Max 


Access timei 

Taa 


Output 


Address 




50 


70 


ns 



NOTES 

1 . Rise and fall time for this test must be less than 5ns. Input amplitudes are 3.0V and ail measurements 
are made at I.SV. 

2. Positive current is defined as into the terminal referenced. 

3. No more than 1 output should be grounded at the same time. 

4. Manufacturer reserves the right to make design and process changes and improvements. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 




Ao, Ai, . . . .A 
ADDRESS 



0„ Oj, Oj, O4 
OUTPUT 



READ CYCLE 



Sil|lll!tiE!l 



81 



DESCRIPTION 

The 82S280 and 82S281 include on-chip 
decoding and 4 chip enable inputs for ease 
of memory expansion. They feature either 
open collector or tri-state outputs for opti- 
mization of word expansion in bused organ- 
izations. 

Both 82S280 and 82S281 devices are avail- 
able in the commercial and military tem- 
perature ,ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S280/281, F or N, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S280/281, F only. 



BLOCK DIAGRAM 



FEATURES 

• Address access time: 

N82S280/281: 70ns max 
S82S280/281: 100ns max 

• Power dissipation: GO/iW/bit typ 

• Input loading: 

N82S280/281: -lOOjuA max 
S82S280/281: -ISO^A max 

• On-chip address decoding 

• Output options: 

82S280: Open collector 
82S281;_Tri-state 

• Enable = E1 • E2 • E3 . E4 

• Fully TTL compatible 



82S280-F.N • 82S281-F,N 

PIN CONFIGURATION 




F,N PACKAGE* 



FT" 




i3 Vcc 






m A, 


A ni 




"22! A, 


A. E 




ID I, 


A. K 






A, E 






A, E 




IB E, 


A. E 






o, E 




JU 0, 


o, EI 




jD 0, 


0, E 






GNO E 




in 0. 



•F = Cerdip 
N = Plastic 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


Vo 


Off-state 


+5.5 






Temperature range 






Ta 


Operating 








N82S280/281 


to +75 






S82S280/281 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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82S280-F,N • 82S281-F,N 



DC ELECTRICAL CHARACTERISTICS N82S280/281 0°C < Ta < +75°C, 4.75V < Vcc < 5 25V 

S82S280/281: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S280/2811 


S82S280/2811 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.80 
-1.2 




Output voltage 
Vol Low 
VoH High 


louT = 9.6mA 
CEi = Low, CE2 = High, loUT = -2mA, 
High stored 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 






-100 
25 






-150 
50 


mA 


Output current 
lo(OFF) Hi-Z state 

los Short circuits 


CEi = High or CE2 = Low, VouT = 5.5V 
CEi = High or CE2 = Low, Vqut = 0.5V 
VouT = OV 


-20 




40 
-40 
-70 


-15 




100 
-100 
-85 


mA 

mA 


Icc Vcc supply current 






100 


140 




100 


150 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VoUT = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 470n, R2 = ika Cl = 30pF 

N82S280/281 : 0° C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S280/281: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S280/281 


S82S280/281 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Taa 
TcE 


Access time 


Output 
Output 


Address 
Chip enable 




40 
20 


70 
40 




40 
20 


100 
50 


ns 


TCD 


Disable time 


Output 


Chip disable 




20 


40 




20 


50 


ns 



NOTES 

1. Positive current is defined as into the ternninal referenced. 

2. Typical values are at Vcc = +5.0V and Ta = +25° C. 

3. No more than one output should be grounded at the same time. 
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TEST LOAD CIRCUIT 



PULSE 
GENERATOR 



Ao 






O1 


As 


Os 


CE„CE"2 




CEj, CE4 




GND 





1 



(INCLUDES JIG & 
SCOPE CAPACITANCE) 



82S280-F,N • 82S281-F,N 

VOLTAGE WAVEFORM 



INPUT PULSES 



ALL INPUT PULSES 



5ns 



TIMING DIAGRAM 



CHIP ENABLE 



O, . . . Os 



— - + 3.0V 



-1.5V 
Vn 
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OBJECTIVE SPECIFICATION 

DESCRIPTION 

The 82S290 and 82S291 include on-chip 
decoding and 3 progrannmable chip enable 
inputs for ease of memory expansion. They 
feature either open collector or tri-state 
outputs for optimization of word expansion 
in bused organizations. 

Both 82S290 and 82S291 devices are avail- 
able in the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S290/291, F or N, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S290/291, F. 



FEATURES 

• Address access time: 

N82S290/291: 80ns max 
S82S290/291: 100ns max 

• Power dissipation: 40iuW/bit typ 

• Input loading: 

N82S290/291: -IOOmA max 
S82S290/291: -ISOjuA max 

• On-chip address decoding 

• Output options: 

82S290: Open collector 
82S291: Tri-state 

• Fully compatible with Signetics 
82S190/191 PROMs 

• Fully TTL compatible 

APPLICATIONS 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



82S290-F,N • 82S291-F,N 

PIN CONFIGURATION 



F,N PACKACE* 



A.[T 






[T 




m ^8 






"22] As 


A, [T 




"2TI A,o 


A3[r 




"20] CE1/CE 






T9] CE2/CE2 


a^q: 




Ts] CE3/CE3 


Ao [T 




T71 Og 


0, [T 




Tel 07 


0. [T^ 




Is] Oe 


03 {TT 




TTI 05 


GND [l7 




17] 0, 



*F = Cerdip 
N = Plastic 



BLOCK DIAGRAM 



I 

ADDRESS 
LINES 

I 
I 
I 
I 



ADD 
INV 



1:128 
DEC 



128X128 
MEMORY ARRAY 




LTJ. 



1.16 
DEC 



CEi/CE, O— 
CEj/CEz O- 
CE3/CE3 o- 



1.16 
DEC 



OUT 
BUF 



OUT 
BUF 



T 



OUT 
BUF 



1.16 
DEC 



OUT 
BUF 



OUT 
BUF 



OUT 
BUF 



OUT 
BUF 



OUT 
BUF 



Osi Oai O,^ O5J Oei O,^ 



Vcc 
GND 



■24 
■ 12 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vgc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S290) 


+5.5 




Vo 


Off-state (82S291) 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82S290/291 


to +75 






S82S290/291 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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OBJECTIVE SPECIFICATION 



82S290-F,N • 82S291-F,N 



DC ELECTRICAL CHARACTERISTICS N82S290/291: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S290/291; -55° C < Ta < +125° C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST C0NDITI0NS1 


N82S290/291 


S82S290/291 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.80 
-1.2 


V 


Output voltage 
Vol Low 
VoH High (82S291) 


louT = 9.6mA 
CE = Low, loUT ~ -2.4mA 
High stored 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN - 5.5V 






-100 
40 






-150 
50 


mA 


Output current 
lOLK Leakage (82S290) 
lO(OFF) Hi-Z state (82S291) 

los Short circuit (82S291) 


CE = High, Vqut = 5.5V 
CE-High, Vqut = 0.5V 
CE = High, Vqut = 5.5V 
VouT = OV 


-20 




40 
-40 
40 
-70 


-15 




60 
-60 
60 
-85 


mA 
mA 

mA 


ice Vcc supply current 






130 


170 




130 


180 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VoUT = 2.0V 




5 
8 






5 
8 




pF 



AC ELECTRICAL CHARACTERISTICS Ri - 27on, R2 = 600n, Cl = 30pFi 

N82S290/291 : 0° C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S290/291: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S290/291 


S82S290/291 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




50 
20 


80 
40 




50 
20 


100 
50 


ns 


Disable time 

TcD 


Output 


Chip disable 




20 


40 




20 


50 


ns 



1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = +25° C. 



TEST LOAD CIRCUIT 



INPUT 

9 



PULSE 
GENERATOR 



(INCLUDES JIG & 
SCOPE CAPACITANCE) 



VOLTAGE WAVEFORM 



READ CYCLE 



)RES^^ 



3" 



y 

/«. — — ——— — — 0' 



— TcD- 

— —— — — — — —— — — -I. — -V 



1.5V 

Vol 
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PROGRAMMING INFORMATION 
Programming Equipment for 
Signetics PROMs 

Programming equipment is available from 
several manufacturers, including Curtis En- 
terprises, Data I/O, and Pro-Log. Choice of 
equipment varies from manual duplicators 
to fully automatic programmers which read 
paper tape coded in a variety of formats. 

For more information, contact Signetics 
Memory Marketing or any of the following 
programmer manufacturers: 



Curtis Enterprises 

P,0, Box 4090 

Mountain View, Calif. 940,40 

(415)964-3136 

Data I/O Corporation 

P.O. Box 308 

Issaquah, Washington 98027 

Pro-Log Corporation 

2411 A Garden Road 
Monterey, Calif. 93940 
(408) 372-4593 



CURTIS ENTERPRISES REFERENCE 



PROM TYPE 


ORGANIZATION 


OUTPUTS 


MANUAL PROGRAMMER 


DUPLICATOR 


8223 


32X8 


oc 


PR-23B or PR-1369A 


PR-2300 


82S23 


32X8 


oc 


PR-1369A 


PR-2300S 


82S123 


32X8 


TS 


PR-1369A 


PR-2300S 


82S27 


256X4 


OC 


PR-27 


PR-27dOS 


82S126 


256X4 


OC 


PR-1369A or PR-1269 


PR 


82S129 


256X4 


TS 


PR-1369AorPR-1269 


PR-2600SA 


82S114 


256X8 


TS 


PR-145 


PR-1145 


82S115 


512X8 


TS 


PR-145 


PR-H45 


82S130 


512X4 


OC 


PR-1369A 


PR-2600SA 


82S131 


512X4 


TS 


PR-1369A 


PR-2600SA 


10139 


32X8 


(ECU 


PR-10139 





PRO-LOG REFERENCE 



PROM TYPE 


ORGANIZATION 


OUTPUTS 


MANUAL PROGRAMMER 


82S23 


32X8 




PM9010 


82S123 


32X8 




PM9010 


82S126 


256X4 




PM9008 


82S129 


256X4 




PM9008 


82S130 


512X4 




PM9008 


82S131 


512X4 




PM9008 


82S114 


256X8 




PM9021 


82S115 


512X8 




PM9021 


10149 


256X4 


(ECU 


N/A* 


82S136 


1024X4 




N/A* 


82S137 


1024X4 




N/A* 


82S184 


2048X4 




N/A* 


82S185 


2048X4 




N/A* 


82S180 


1024X8 




N/A* 


82S181 


1024X8 




N/A* 



*Contact Signetics or Pro-Log 
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DATA I/O 

MODEL V UNIVERSAL PROGRAMMER 
MODEL IX PORTABLE PROGRAMMER 
MODEL X FPLA PROGRAMMER 



CONrlvlUnATION 


MANUFACTURERS' 
PART NO. 


DATA I/O 
PROGRAM 
CARD SET 


PROGRAM 

SOCKET 

ADAPTER 


PRO- 
GRAMMED 
LOGIC 
LEVEL 


READ-ONLY OPTIONS 


READ-ONLY 
CARD 


READ-ONLY 

SOCKET 

ADAPTER 


32X8 (FL) 


8223 


1051-1 


1034 


VOH 


1142 


1037 


32X8 (FL) 


10139 ECL 


1051-2 


1034 


VOH 


1142 


1037 


32X8(FL) 


82823, 828123 


1051-7 


1034 


VOH 


1142 


1037 


266X8 (FL) 


828114 


1226-2* 


1096 


VOH 


1142 


1096 


512X8 (FL) 


828116 


1226-2* 


1097 


VOH 


1142 


1097 


266X4 (FL) 


10149 ECL 


1144-1 


1003-4 


VOH 


1187-13 


1003-4 


266X4 (FL) 


828126. 828129 


1226-2* 


1035-1 


VOH 


1142 


1035 


512X4 (FL) 


828130,828131 


1226-2* 


1035-2 


VOH 


1142 


1035 


512X8 (FL) 


828140, 828141 


1226-2* 


1033-2 


VOH 


1142 


1033 


1024X4 (FL) 


828136, 828137 


1226-2* 


1039-3 


VOH 


1142 


1039 


1024X8 (FL) 


828180, 828181,8282708 


1226-2* 


1033-3 


VOH 


1142 


1033 


2048X4 (FL) 


828184, 828185 


1226-2* 


1039 


VOH 


1142 


1039 


2048X8 (FL) 


828190,828191 


1226-2* 


1033 


VOH 


1142 


1033 



'Generic Program Carcis 
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82S23-F,N • 82S123-F,N 



DESCRIPTION 

The 82S23 and 82S123 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S23 and 82S1 23 devices are 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni- 
Cr link matrix. 

These devices include on-chip decoding 
and 1 chip enable input for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S23 and 82S123 devices are avail- 
able in the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S23/1 23, N or F, and for the military tem- 
perature range (-55° C to +125°C) specify 
S82S23/123, F only. 



FEATURES 

• Address access time: 

N82S23/123: 50ns max 
S82S23/123: 65ns max 

• Power dissipation: 1.3mW/bit typ 

• Input loading: 

N82S23/123: -lOOjuA max 
S82S23/123: -150m A max 

• On-chip address decoding 

• Output options: 

82S23: Open collector 
82S123: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Format conversion 

• Hardwired algorithms 

• Random logic 

• Code conversion 



PIN CONFIGURATION 



F,N PACKAGE 


8. [I 




iUvcc 


B,IT 




"islcE 


Bj [T 






s.[T 










I2I A; 


Bs [T 




"iTl A, 


8.[I 




To] Aq 


GROUNDfT" 




HI B, 







LOGIC DIAGRAM 




32X8 ARRAY 




ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S23) 


+5.5 




Vo 


Off-state (82S123) 


+5.5 






Temperature range 






Ta 


Operating 








N82S23/123 


to +75 






S82S23/123 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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DC ELECTRICAL CHARACTERISTICS N82S23/123: 0°C < Ta < +75°C, 4 75V < Vcc < 5.25V 

S82S23/123: -55° G < Ta < +125° C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONSi 


N82S23/123 


S82S23/123 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18 mA 


2.0 


-0.8 


0.85 
-1.2 


2.0 


-0.8 


0.8 
-1.2 


V 


Output voltage 
Vol Low 
VoH High 


louT = 16mA 
CE = Low, louT = -2mA, High stored 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
V|N = 5.5V 






-100 
50 






-150 
50 




Output current 
lOLK Leakage (82S23) 
lO(OFF) Hi-Z state (82S1 23) 

los Short circuit (82S1 23) 


CE = High, VouT = 5.5V 
CE = High, VouT = 5.5V 
CE = High, VouT = 0.5V 
VouT = OV 


-20 




40 
40 
-40 
-90 


-20 




50 

50 
-50 
-100 


mA 

mA 
mA 


Ice Vcc supply current 






65 


77 




65 


85 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 27on, R2 = 600a d = 30pFi 

N82S23/123: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S23/1 23: -55° C < Ta < +1 25° C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S23/123 


S82S23/123 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Taa 
TcE 


Access time 


Output 
Output. 


Address 
Chip enable 




35 
25 


50 
35 




35 
25 


65 
40 


ns 


TcD 


Disable time 


Output 


Chip disable 




25 


35^ 




25 


40 


ns 



NOTES 

1. Positive current is defined as into tiie terminal referenced. 

2. Typical values,are at Vcc - 5.0V, Ta = +25° G. 



TEST LOAD CIRGUIT VOLTAGE WAVEFORM 
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PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25° C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Power supply voltage 
"CCP ' o proyrdrTi ' 


'CCP — tou jz oum/A, 
Transient or steady state 


9.5 


10.0 


10.5 


V 


Verify limit 
VccH Upper 
VccL Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


Vs Verify threshold2 

Iccp Programming supply current 


Vccp = +10.0 ± 0.5V 


0.9 
200 


1.0 
250 


1.1 
300 


V 

mA 


Input voltage 
ViH High 
ViL Low 




2.4 



0.4 


5.5 
0.8 


V 


Input current 
liH High 
liL Low 


ViH = +5.5V 
V|L = +0.4V 






50 
-500 




VouT Output programming voltage^ 

louT Output programming current 
Tr Output pulse rise time 
tp CE programming pulse width 
tv Verify delay 
to Pulse sequence delay 
TpRi Initial programming time 
Tps Programming pause 
TpR 

Programming duty cycle4 

TpR+Tps 


louT = 65 ± 3mA, 
Transient or steady state 
VouT = +15.5 ± 0.5V 

Vcc = Vccp 
Vcc = ov 


15.0 

60 
10 
0.3 
50 
10 

6 


15.5 
0.4 


16.0 

50 
0.5 

12 
50 


V 

mA 

MS 

ms 

MS 

sec 
sec 

% 



NOTES 



1 . Bypass Vcc to GND with a 0.01 iiF capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure that +15.5 ± 0.5V output voltage is maintained during the entire fusing 
cycle. The recommended supply is a constant current source clamped at the specified voltage limit. 

4. Continuous fusing for an unlimited time is also allowed, provided that a 50% duty cycle is maintained. 
This may be accomplished by using a programming time and pauses of 6iiS each. 

PROGRAMMING PROCEDURE 

1. Terminate all device outputs with a 10Kn 
resistor to Vcc. 

2. Select the address to be programmed, 
and raise Vcc to Vccp = +10 ± 0.5V. 

3. After IOms delay, apply Iqut = 65 ± 3mA 
to the output to be programmed. Pro- 
gram one output at a time. 

4. After IOms delay, pulse the CE input to 
logic low for 0.3 to 0.5ms. 

5. After IOms delay, remove Iqut from the 
programmed output. 

6. After IOms delay, return Vcc to OV. 

7. To verify programming, after 50ms delay, 
raise Vcc to Vcch = +5.5 ± .2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl = 
+4.5 ± .2V, and verify that the pro- 
grammed output remains in the high 
state. 

8. Raise Vcc to Vccp = +10 ± 0.5V and 
repeat steps 3 through 7 to program other 
bits at the same address. 

9. After 10ms delay, repeat steps 2 through 8 
to program all other address locations. 



signDtics 



91 
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TYPICAL FUSING PATH 



VCCQ 




8 BIT 
LINES 





OUTPUT 
-O 



TYPICAL PROGRAMMING SEQUENCE 



ADD yy/A 



VCCP 



+15.5V 



OUTPUT 
VOLTAGE 



1 



-/1 0% 

r 



-TR = 10/L/s 
MIN 



- VcCH 
-VCCL 



{INITIAL PROGRAM) 



Bn 



*Programming verification at both high and low Vcc margins Is optional for convenience. Verification can 
also be executed at the operating Vcc limits specified in the dc characteristics. 
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10139-F,N 



DESCRIPTION 

The 10139 is organized as an array of 32 
words and 8 bits. The initial unprogrammed 
state is (low). The user may program 1 's to 
obtain any desired pattern. Outputs go to 
the (low) state when the chip enable input 
is high, allowing wired-OR output connec- 
tions. A son output drive capability makes 
the part suitable for use in high performance 
ECL systems. 



FEATURES 

• Access time: 15ns typ 

• Power dissipation: 580mW typ 

• Field programmal}!^ (IJ4i-Cr linic) 

• Fully decoded 

• High impedance inputs (SOkH pulldown) 

• Open emitter outputs (500 drive) 

• Fully compatible with Signetics ECL 10K 
products 

APPLICATIONS 

• Programmable logic 

• Control stores 

• Microprogramming 

• Hardwired algorithms 

RECOMMENDED OPERATING 
VOLTAGE 

• Vcc " ^EE ± 5% 



PIN CONFIGURATION 



F,N PACKAGE* 








o,[T 




"tsI ce 


O2 [T 




IT] A4 


O3 [T] 




TJ] A3 


04 [T 






05 [T 




TT] A, 


Oe[T 




To] Ao 






ITj 07 


*F = Cerdip 




N = Plastic 





BLOCK DIAGRAM 



32X8 
FUSE 
ARRAY 




> 


DECODE 




1 OF 32 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Temperature range 
Ta Operating 


-30 to +85 
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DC ELECTRICAL CHARACTERISTICS Vcc = OV. Vee = -5 2V, Rl = 50n to -2V. Vdc ± 1% 



PARAMETER 


TEST CONDITIONS 


-30° C 


+25° 


+85° C 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input voltage 
ViL Low 
ViH High 
Vila Low threshold 
ViHA High threshold 




-1.890 
-1.205 




-0.890 
-1.500 


-1.850 
-1.105 




-0.810 
-1.475 


-1.825 
-1.035 




-0.700 
-1.440 


V 


Output voltage 
Vol Low 
VoH High 


V|H — IVICIA, V|L — iVIIfl 


-1.89 
-1.06 




-1.675 
-0.89 


-1.85 
-0.96 


-1.70 
-0.89 


-1.65 
-0.81 


-1.825 
-0.89 




-1.615 
-0.70 


V 


VoLA Low threshold 
VoHA High threshold 


ViHA = Min, Vila = Max 


-1.08 




-1.655 


-0.98 




-1.63 


-0.91 




-1.595 


Input current 
liL Low 
liH High 


ViL = Min 
ViH = Max 








0.5 




265 








mA 


Iee Power supply drain 
current 












110 


145 








mA 



AC ELECTRICAL CHARACTERISTICS Vcc = 2V, Rl = 50n to ground. -30°C < Ta < 85°C, Vee = -3.2V 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Access time 

Taa 
Tce 


Output 
Output 


Address 
Chip enable 




15 
10 


22 
17 


ns 


Disable time 

TCD 


Output 


Chip disable 




10 


17 


ns 


Rise and fall time 
t+ Rise time (20-80%) 
t- Fall time (20-80%) 








4.0 
4.0 




ns 
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TEST LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



1 



PULSE GENERATOR 



VCCI = VCC2 
+2.0VDC 




'out 

COAX 



Input pulse: t+ = t- = 2.0 - 0.2ns (20 to 80%) 



ADDRESS ACCESS TIME 



input pulse conditions: Vo = 0.31V, Vi = 1.11V, tr = 2ns 
(20 to 80%), tf = 2ns (20 to 80%) 



CHIP ENABLE/DISABLE TIMES 




Input pulse conditions: Vq = 0.31V, Vi = 1 .1 1 V, tr = 2ns 
(20 to 80%), tf = 2ns (20 to 80%) 



Dc and ac specifications apply after thermal equilibrium has been established, with transverse airflow 
greater than 500 linear ft/min. 

For ac tests, all input and output cables to the scope are equal lengths of 50n coaxial cable. Wire 
length should be < 1/4 inch from TPin to input pin and TPout to output pin. A 50fl termination to 
ground is located in each scope input. Unused outputs are connected to a 50fl resistor to ground. 
Test procedures are shown for only 1 input or set of input conditions. Other inputs are tested in the 
same manner. 



PROGRAMMING SYSTEMS SPECIFICATIONS 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Power supply voltage 
Vccp To program 
Vccv To verify 




11.5 
5.0 


12.0 
5.2 


12.5 
5.4 


V 


Iccp Programming supply current 


Vcc 12.0V 






250 


mA 


Atjdress voltage 
ViH High 
ViL Low 




4.0 





4.6 
1.0 


V 


Max time at Vcc = Vccp 
loP Output programming current 
tp Output program pulse width 

Output pulse rise time 




3.75 
0.5 


4.25 


1.0 
4.75 
1.0 
10 


sec 
mA 
ms 

MS 


Programming pulse delay* 
td Following Vcc change 
tdi Between output pulses 




0.1 
0.01 




1.0 
1.0 


ms 



'Maximum is specified to minimize the amount of time Vcc is at 12V. 
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PROGRAMMING PROCEDURE 

The 10139 is shipped with all bits at logical 
low. To program logical high's, proceed as 
follows: 

1. Connect a 7.5kn resistor from each 
output to ground. This prevents crosstalk 
into unselected outputs during program- 
ming. 

2. Connect pin 8 (Vee) to ground and pin 16 
(Vcc) to +5.2V. 

3. Address the desired word location using 
to 1 .OV for a logic low and 4.0 to 4.6V for 
a logic high. 

4. Raise Vcc to 12V. Wait lOO/xs (min) for 



settling. Maximum time at 12V is 1.0 sec. 

5. Apply a +4.25mA current pulse to the first 
output to be programmed. Output pin 
voltage will be approximately 1 .2V above 
Vcc, and the 7.5kn resistor will take 
1.75mA. Pulse duration is 0.5 to 1.0ms. 
Other outputs may be programmed 
sequentially using a delay of .01 to 1 .0ms 
between current pulses. 

6. Return Vcc to 5.2V and verify the word. 
Repeat step 5 once only if any bit failed to 
program. 

7. Repeat steps 3, 4, 5 and 6 for all address 
locations to be programmed. 

8. Verify complete truth table. 



TYPICAL FUSING PATH 



r" 



+12V 
O 



ADDRESS 
AND 
FUSING 
CONTROL 



« i>- 




^-Vv\ 1 



FUSING 
CONTROl 



I 



-O i< 
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DESCRIPTiON 

The 82S27 is field programmable, which 
means that custom patterns are immediate- 
ly available by following the fusing proce- 
dure given in this data sheet. The standard 
82S27 is supplied with all outputs at logical 
low. Outputs are programmed to a logic 
high level at any specified address by fusing 
a Ni-Cr link matrix. 

The device includes on-chip decoding, 2 
chip enable inputs, and open collector out- 
puts for ease of memory expansion. 

The 82S27 is available in the commercial 
temperature range (0°C to +75° C) and is 
specified as N82S27, F. 



FEATURES 

• Address access time: 40ns max 

• Power dissipation: 0.6mW/bit typ 

• Input loading: 1.6mA max 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 





F PACKAGE* 




As 


Cl 






vcc 


Aj 


[I 




H 


A7 


A4 


EI 






CEj 


A] 


[I 




m 


ci, 


Ao 


E 






0, 


Ai 


E 




m 


Oj 


A, 


E 




i£] 


03 


GND 


E 




I] 




*F = Cerdip 









BLOCK DIAGRAM 



Nl-Cr FUSE ARRAY 




ADDRESS 
BUFFER 



1—32 DE- 
CODER 



32X32 
MATRIX 



MUX 
T- 



MUX 

-r 



If 



OUTPUT 
BUFFER 




Vcc = <16) 

GND = (8) 

( ) = Pin number 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATINGT 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High 


+5.5 






Temperature range 






Ta 


Operating 


to +75 




TSTG 


Storage 


-65 to +150 
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DC ELECTRICAL CHARACTERISTICS o°c < Ta < +75°c, 4 75V < Vcc < 5 25V 



PARAMETER 


TEST CONDITIONSi 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Inniit x/riltfln^ 
iiipui vuiiayc 

ViL Low 
ViH High 
Vic Clamp 


liN = -12mA 


2.0 


-1.0 


.80 

-1.5 


y 


Output voltage 
Vol Low 


louT = 32mA 




0.45 


0.50 


V 


Input current 
liL Low 
liH High 


ViN = 0.50V 
ViN = 2.4V 
ViN = 5.5V 






-1.6 
40 
1 


mA 
mA 


Output current 
loLK Leakage 


CEi or CE2 = High, VouT = 5.5V 






100 


fxA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V, CEi or CE2 = High 




5 
8 




PF 


AC ELECTRICAL CHARACTERISTICS 0° c < Ta < +75° c, 4.75V < Vcc < 5.25V, Ri = 27on, R2 = soon, Cl = 30pF 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




30 
15 


40 
20 


ns 


Disable time 

TCD 


Output 


Chip disable 




15 


20 


ns 



NOTES 



1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = 25° C. 



TEST LOAD CIRCUIT 



Vcc 



A4 DUT °2 



T 



Vcc 



1 



CL (INCLUDES SCOPE & 
JIG CAPACITANCE) 



VOLTAGE WAVEFORM 
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PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta= +25° C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Power supply voltage 
Vccp To program"! 


IcCP = 300 ± 50mA, 
Transient or steady state 


5.0 




5.25 


V 


Verify limit 
VccH Upper 
VccL Lower 




5.0 
4.5 


5.25 
4.75 


5.5 
5.0 


V 


Vs Verify thresholds 




0.9 


1.0 


1.1 


V 


Input voltage 

ViH High (except CEi) 

ViL Low 

ViN Program level (CEi only) 




3.0 

14.0 


0.4 
14.5 


5.0 
0.5 
15.0 


V 


Input current 
liH High 

iiL Low 

liN Program level (CEi only) 


ViH = +3.0V 
ViL = +0.5V 
V|N = +15.0V 






100 
-1.6 
15 


mA 
mA 
mA 


VouT Output programming voltages 

•out Output programming current 
Tr Output pulse rise time^ 
tp Programming pulse width 
to Pulse sequence delay 
TpR Programming time 
Tps Programming pause 
TpR 

— Programming duty cycles 

TpR + Tps 


louT = 115 ± 10mA, 
Transient or steady state 
VouT = +17.0 ± 0.5V 

Vcc = Vccp 
Vcc = OV 


16.5 

105 
0.2 
0.25 
10 

6 


17.0 
115 

50 


17.5 

125 
0.5 
0.5 

12 


V 
mA 

MS 

ms 

MS 

sec 
sec 

% 



NOTES 



1. Bypass Vcc to GND with a 0.01 juF capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 17 ± 0.5V output voltage is maintained during the entire fusing 
cycle. The recommended supply is a constant current source clamped at the specified voltage limit. 

4. Measured with a 1 K dummy load connected across the fusing source. 

5. Continuous fusing for an unlirnited time is also allowed, provided that a 50% duty cycle is maintained. 
This may be accomplished by following each Program Verify cycle with a rest period (Vcc = OV) of 
0.5ms. 



PROGRAMMING PROCEDURE 

The 82S27 is shipped with all bits at logical 
low. To write logical high, proceed as fol- 
lows: 

Set-up 

1. Apply GND to pin 12. 

2. Terminate all device outputs with a lOkO 
resistor to Vcc. 

3. Set CE2 to logic low. 



Program-Verify Sequence 

1 . Raise Vcc to Vccp, and address the word 
to be programmed by applying TTL high 
and low logic levels to the device address 
inputs. 

2. After lO/zs delay, apply to CEi (pin 13) a 
voltage source of 14.5 ± 0.5V, with 15mA 
sourcing current capability. 

3. After lO/us delay, apply a voltage source 
of +17.0 ± 0.5V to the output to be pro- 
grammed. The source must have a cur- 
rent limit of 115mA. Prgram one output at 
the time. 

4. After lO/xs delay, remove +17.0V supply 
from programmed output. 



5. To verify programming, after lOjus delay, 
return CEi to OV. Raise Vcc to Vcch = 
+5.25 ± .25V. The programmed output 
should remain in the high state. Again, 
lower Vcc to Vccl = +4.75 ± .25V, and 
verify that the programmed output re- 
mains in the high state. 

6. Raise Vcc to Vccp, and repeat steps 2 
through 5 to program other bits at the 
same address. 

7. Repeat steps 1 through 6 to program all 
other address locations. 
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TYPICAL FUSING PATH 



CE1 

^ Y ADDRESS 




TYPICAL PROGRAMMING SEQUENCE 




*Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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82S126-F,N • 82S129-F,N 

DESCRIPTION 

The 82S126 and 82S129 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S126 and 82S129 devices 
are supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni- 
Cr link matrix. 

These devices include on-chip decoding 
and 2 chip enable inputs for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S126 and 82S129 devices are 
available in the commercial and military 
temperature ranges. For the commercial 
temperature range (0°C to +75° C) specify 
N82S126/129, F or N, and for the military 
temperature range (-55° C to +1 25° C) spec- 
ify S82S1 26/1 29, F only. 

BLOCK DIAGRAM 



' * O; 

■~1(10) 

■~1{9) 
' » O4 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High(82S126) 


+5.5 




Vo 


Off-state (82S129) 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82S126/129 


to +75 






S82S126/129 


-55 to +125 




TsTG 


Storage 


-65 to +150 





FEATURES 

• Address access time: 

N82S126/129: 50ns max 
S82S126/129: 70ns max 

• Power dissipation: O.SmW/bit typ 

• Input loading: 

N82S126/129: -100^ A max 
S82S126/129: -150aiA max 

• On-chip address decoding 

• Output options: 

82S126: Open collector 
82S129: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 



F,N PACKAGE* 





CE 




iH Vcc 


A5 


EE 




JS] A, 


A4 


[Z 




171 cl. 


A3 


IZ 




"n} CE, 


Ao 


[I 




0, 


A, 


K 




TTI Oj 


A2 


EE 




"iol 0, 


GROUND 


EE 




T| 0, 



*F = Cerdip 
N = Plastic 



Nl-Cr FUSE ARRAY 
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82S126-F,N • 82S129-F,N 



DC ELECTRICAL CHARACTERISTICS N82S126/129: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 

S82S1 26/1 29: -55° C < Ta < + 1 25° C, 4.5V < Vcc < 5.5V 





PARAMETER 


TEST CONDITIONS1 


N82S126/129 


S82S126/129 


UNIT 








Min 


Typ2 


Max 


Min 


Typ2 


Max 




ViL 
VlH 

Vic 


Input voltage 
Low 
High 
Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.80 

-1.2 


V 


Vol 

VOH 


Output voltage 
Low 

High (82S129) 


louT = 16mA 

CEi = CE2 = Low, louT = -2.0mA, 
High stored 


2.4 




0.45 


2.4 




0.5 


V 


IlL 
llH 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 






-100 
40 






-150 
50 


HA 


lOLK 
lO(OFF) 

los 


Output current 
Leakage (82S126) 
Hi-Z state (82S129) 

Short circuit (82S129) 


CEi or CE2 = High, Vout = 5.5V 
CEi or CE2 = High, Vout = 5.5V 
CEi or CE2 = High, Vout = 0.5V 
Vout - OV 


-20 




40 
40 
-40 
-70 


-15 




60 
60 
-60 
-85 


mA 

mA 
mA 


Ice 


Vcc supply current 






105 


120 




105 


125 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN - 2.0V 
Vout = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 27oa R2 - 600a Cl = 30pF 

N82S126/129: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S1 26/1 29: -55° C < Ta < +1 25° C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S126/129 


S82S126/129 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 
TcE 


Output 
Output 


Address 
Chip enable 




35 
15 


50 
25 




35 
15 


70 
35 


ns 


Disable time 

TcD 


Output 


Chip disable 




15 


25 




15 


35 


ns 



NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = +25° C. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



Ao 




Ai 




A2 




A3 


Oi 


A4 






DUT 


A5 


03 


Ae 


04 


A7 




CE, 




CE2 






GND 



^ C I (INCLUDES SCOPE & 
JIG CAPACITANCE) 



— Taa *^ V 



U TcD— i 



— OV 

'OH 
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82S126-F,N • 82S129-F,N 

PROGRAMMING SYSTEM SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25°C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


MIn 


Typ 


Max 


Vccp 


Power supply voltage 
To programi 


ICCP = 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Vprifv limit 

Upper 
Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


» o 


Vprifv thrp^hnlH2 




1.4 


1.5 


1.6 


V 


Iccp 


Prooramminn ^iinnlv piirrpnt 


Vccp = +8.75 ± .25V 


300 




450 


mA 


VlH 
VIL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


V 


llH 
IlL 


Input current 
High 
Low 


VlH = +5.5V 
ViL = +0.4V 






50 
-500 


uA 


VOUT 


Output programming voltages 


loUT = 200 ± 20mA, 
Transient or steady state 


16.0 


17.0 


18.0 


V 


lOUT 


Output programming current 


VouT = +17± 1V 


180 


200 


220 


mA 


Tr 


Output pulse rise time 




10 




50 


MS 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


tD 


Pulse sequence delay 




10 






MS 


TpR 


Programming time 


Vcc = Vccp 






12 


sec 


Tpsi 


Initial programming pause 


Vcc = ov 


6 






sec 


TpR 

TpR+Tps 


Programming duty cycled 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 



NOTES 

1. Bypass Vcc to GND with a 0.0 VF capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 1 7 ± 1 V output voltage is maintained during the entire fusing cycle. 
The recommended supply is a constant current source clamped at the specified voltage limit. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 



PROGRAMMING PROCEDURE 

1 . Terminate all device outputs with aJOkO 
resistor to Vcc. Apply CEi = High, CE2 = 
Low. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V. 

3. After lO^us delay, apply Vout = +17 ± 1 V 
to the output to be programmed. Pro- 
gram one output at the time. 



4. After 10/us delay, pulse the CEi input to 
logic low for 0.3 to 0.5ms. 

5. After 10/xS delay, remove +17V from the 
programmed output. 

6. To verify programming, after 10/us delay, 
lower Vcc to Vcch = +5.5 ± .2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl = 



+4.5 ± .2V, and verify that the pro- 
grammed output remains in the high 
state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to program other 
bits at the same address. 

8. After 1 0/xs delay, repeat steps 2 through 7 
to program all other address locations. 
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82S126-F,N • 82S129-F,N 



TYPICAL PROGRAMMING SEQUENCE 




Lr""u 



*Programming verification at both high and low Vcc margins is optional. For convenience verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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10149-F 



DESCRIPTION 

The 10149 is field programmable, meaning 
that custom patterns are immediately avail- 
able by following the fusing procedure giv- 
en in this data sheet. The standard device is 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni- 
Cr link matrix. 

The 10149 is suitable for use in high per- 
formance ECL systems. The outputs are ca- 
pable of driving 500n loads. 

A chip enable input is provided for ease of 
memory expansion. 

FEATURES 

• Address access time: 20ns max 

• Power dissipation: 0.66mW/bit typ 

• High impedance inputs (SOkH pulldown) 

• Open emitter outputs (50kn drive) 

• On-chip address decoding 

• No separate fusing pins 

• Fully compatible with ECL 10K series 



APPLICATIONS 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 

RECOMMENDED OPERATING 
RANGES 

• VCC1 = VcC2 = GND 

• Vee = -5-2Y±5% 

• Ta = -30*'C to +85*'C ambient 



BLOCK DIAGRAM 



PIN CONFIGURATION 



F PACKAGE* 



vcciCl 




JH VcC2 


A.[T 




jb] 0, 


A, [T 






A, [I 




I3] CE 


A.|T 




Til O3 


A5IT 




TTI O4 


A,[I 




A* 






T] A3 



*F = Cerdip 



NI-CR FUSE ARRAY 
, 



A«0- 



OECOOE 
1 OF 32 



I I 



32X32 
STORAGE MATRIX 



I I 
I I 




i i '"i '"i 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER1 


RATING 


UNIT 


Vee 


Supply voltage (Vcc = 0) 


8 


Vdc 


ViN 


Input voltage (Vcc = 0) 


to Vee 


Vdc 


lo 


Output source current 


40 


mAdc 




Temperature range 






Ta 


Operating 


-30 to +85 




Tj 


Operating junction 


125 




TSTG 


Storage 


-55 to +125 
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10149-F 



DC ELECTRICAL CHARACTERISTICS Vcci = Vcc2 = OV, Vee = -6 2V, Rl = 50n to -2V 



PARAMETER1 


TEST CONDITIONS 


-30°C 


+25°C 


+85° C 


UNIT 


Min 


Typ 


Max 


Min 


TVD 


Max 


Min 


TVD 
■ Jr 


Max 


Input voltage2,3 
ViL Low 
ViH High 
Vila Low threshold 
ViHA nign tnresnoid 




-1.890 
-1:205 




-0.890 
-1.500 


-1.850 
-1.105 




-0.810 
-1.475 


-1.825 
-1.035 




-0.700 
-1 .440 


V 


Output voltage 
Vol Low 
VoH High 


ViH = max 
V|L = min 


-1.89 
-1.06 




-1.675 
-0.89 


-1.85 
-0.96 


-1.70 
-0.89 


-1.65 
-0.81 


-1.825 
-0.89 




-1.615 
-0.70 


V 


VoLA Low threshold 
VoHA High threshold 


ViHA = min, Vila = max 


-1.08 




-1.655 


-0.98 




-1.63 


-0.91 




-1.595 


Input current 
liL Low 
liH High 


ViH = max 
V|L = min 








0.5 




265 








mA 


Iee Supply drain current 












130 


150 








mA 



AC ELECTRICAL CHARACTERISTICS Ta = +25° C, Vee = -3 2V 









Vcci = 


Vcc2 = 


2V, Rl = 


= 50n to ground 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 




Access time 












ns 


Taa 




Output 


Address 




12 


20 




Ice 




Output 


Chip enable 




5.5 


8 




TcD 


Disable time 


Output 


Chip disable 




5.5 


8 


ns 




Rise and fall time 












ns 


t+ 


Rise time (20-80%) 








4.0 






t- 


Fall time (20-80%) 








4.0 







NOTES 

1. All voltage measurements are referenced to the ground terminal. Terminals not 
specifically referenced are left electrically open. 

2. Vdc±1%. 

3. Each ECL IOK series device has been designed to meet the dc specification after 
thermal equilibrium has been established. The circuit is in a test socket or mounted or 
a printed circuit board and transverse air flow greater than 500 linear fpm is 
maintained. Voltage levels will shift approximately 4mV with an air flow of 200 linear 
fpm. Outputs are terminated through a 50n resistor to -2V. 
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10149-F 



TEST LOAD CIRCUIT 



INPUT ICp 



PULSE GENERATOR 



INPUT PULSE 

+ - t = 2.0-0.2n8 
(20% TO 80%) 




n" ^ 50 n 

COAX I 



Vee"" -3.2VDC 



For ac tests, all input and output cables to the scope are equal lengths of 50n coaxial 
cable. Wire length should be < 1/4 inch from TPin to input pin and TPqut to output pin. 
A son termination to ground is located in each scope input. Unused outputs are 
connected to a 500 resistor to ground. 

Test procedures are shown for only one input or set of input conditions. Other inputs 
are tested in the same manner. 

Normal practice in test fixtures layout should be followed. Lead lengths, particularly to 
the power supply, should be as short as possible. A lO^F capacitor between Vcci and 
Vcc terminals, located as close to the device as possible, is recommended to reduce 
ringing. 



VOLTAGE WAVEFORMS 



ADDRESS ACCESS TIME 



x: 



CHIP ENABLE/DISABLE 
PROPAGATION DELAYS 



/ 



sjgnDtiES 
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10149-F 



PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25°C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


MIn 


Typ 


Max 


Power supply voltage 
Vee Program/verify 
Vccip To program 
Vcciv To verify 


See steps 4 and 8 in Programming Procedure 


-5.46 
5.7 


-5.2 
6.0 



-4.94 
6.3 


V 


Programming supply current 

Ieep 
Iccip 


Vee = -5.2V 
Vcci = 6.0V 


300 
150 






mA 


Input voltage 
ViH High 
V||_ Low 




-0.90 
-2.0 


-.75 
-1.80 


-0.60 
-1.60 


V 


Output voltage 
VouT Programming 
VvouT Verify 1 
Verify 


louT = 4.0mA 


1.50 
-1.0 


1.70 


1.90 
-1.50 


V 


tp Output programming 

pulse width 
to Pulse sequence delay 
TpR Programming time 
Tps Programming pause 


Vcci = +6V 
Vcci = Vcc2 = Vee = OV 


.25 
100 
6 




.5 
6 


ms 

MS 

sec 
sec 




PROGRAMMING PROCEDURE 

The 10149 is shipped with all bits at logical 
low. To write logical high, proceed as fol- 
lows: 

1. Terminate all device outputs with 
7.5kn to -5.2V. 

2. Connect Vee (pin 8) to -5.2V ± 5% and 
Vcc2 (pin 16) to GND (OV). 

3. Address the desired location by apply- 
ing a voltage of -.75 ± .15V for a high 
and a voltage of -1 .80 ± .20V for a low at 
the address inputs. 

4. Apply +6.0V ± 5% to Vcci (pin 1). 

5. Allow a minimum delay of 100/us and 
apply a voltage of +1.7V ± 0.2V to the 



output to be programmed. Program 
one output at a time. 

6. Hold the output programming voltage 
for 0.25 to 0.5ms, and then disconnect 
the voltage source from the pro- 
grammed output. 

7. Allow a minimum delay of lOO^is and 
then reduce Vcci to GND (OV) to verify 
programmed output. 

8. Repeat steps 4 through 7 to program 
other bits of the word. 

9. Change the address and repeat steps 4 
through 8 until the entire bit pattern is 
programmed into your custom 10149. 

10. Verify complete truth table. 
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82S114-F,N • 82S115-F,N 



DESCRIPTION 

The 82S114 and 82S115are field program- 
mable and include on-chip decoding and 2 
chip enable inputs for ease of memory ex- 
pansion. They feature tri-state outputs for 
optimization of word expansion in bused 
organizations. A D-type latch is used to 
enable the tri-state output drivers. In the 
Transparent Read mode, stored data is ad- 
dressed by applying a binary code to the 
address inputs while holding Strobe high. In 
this mode the bit drivers will be controlled 
solely by CE1 and CE2 lines. 

In the Latched Read mode, outputs are held 
in their previous state (high, low, or high Z) 
as long as Strobe is low, regardless of the 
state of address or chip enable. A positive 
Strobe transition causes data from the ap- 
plied address to reach the outputs if the chip 
is enabled, and causes outputs to go to the 
high Z state if the chip is disabled. 

A negative Strobe transition causes outputs 
to be locked into their last Read Data condi- 
tion if the chip was enabled, or causes 
outputs to be locked into the high Z condi- 
tion if the chip was disabled. 

Both 82S1 14 and 82S115 devices are avail- 
able in the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S1 14/115, F or N, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S11 4/1 15. F. 



FEATURES 

• Address access time: 

N82S114/115: 60ns max 
S82S114/115: 90ns max 

• Power dissipation: 165juW/bit typ 

• Input loading: 

N82S114/115: -100mA max 
S82S114/115: -ISO^uA max 

• On-chip storage latches 

• Schottky clamped 

• Fully compatible with Signetics 82S214 
and 82S215 ROMs 

• Fully TTL compatible 

APPLICATIONS 

• Microprogramming 

• Hardwire algorithms 

• Character generation 

• Control store 

• Sequential controllers 



PIN CONFIGURATIONS 



BLOCK DIAGRAM 



ADDRESS 
LINES 



AO 



BUFFER/ 
DECODER 



STROBE 



F,N PACKAGE 
82S114 



A. [1 




^ Vcc 


A. [I 




m A, 


NC IX 




m A, 


A. E 




m A3 


A. K 






A, K 






0, [T 




JH STROBE 


0, EE 




ill Os 


0. [I 




m 0, 






m Oe 






m 0, 


GND QZ 




JU fe, 



F,N PACKAGE 
82S115 



A. Cl 






A. [I 




H] A, 


.. 




U A, 


A. E 




in A„ 


A, K 




I2] ci; 


A. IZ 




iE CE, 


0, m 




jU STROBE 


0. IT 




m Os 


0, [I 




m 0, 


0, [10 




U Oe 


FE, 01 






GND UK. 




ill FE, 



512X8 OR 


256X8 MATRIX 


„ „ 1 , 




8-BIT 01 


JTPUT LATCH 


1 „ ) , 




8 TRI-ST 


ATE DRIVERS 



FEi =(13), FE2 = (lf) 

Vcc = (24), GND = (12), ( ) = Pin Number 



|(7) |(8) |(9) |'^°'|l*)|cSl|(^6)|(1 

O, O2 O3 O4 O5 Og O7 Og 
OUTPUT LINES 
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82S114-F,N • 82S115-F,N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Temperature range 




°C 


Ta 


Operating 








N82S114/115 


to +75 






S82S114/115 


-55 to +125 




TSTG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS N82S114/115: o°C< Ta < +75° 0, 4.75V < Vcc < 5.25V 

S82S114/115: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S114/115 


S82S114/115 


UNIT 


Min 


Typi 


Max 


Min 


Typi 


Max 


ViL 
VlH 

Vic 


Input voltage 
Low 
High 
Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.8 
-1.2 


V 


Vol 
VoH 


Output voltage 
Low 
High 


louT = 9.6mA 
CEi = Low, CE2 = High, 
Iqut = -2mA, High stored 


2.7 


0.4 
3.3 


0.45 


2.4 


0.4 
3.3 


0.5 


V 


IlL 
llH 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 






-100 
25 






-150 
50 


mA 


lO(OFF) 

los 


Output current 
Hi-Z state 

Short circuit2 


CEi = High or CE2 = 0, VouT = 5.5V 
CEi = High or CE2 = 0, Vqut = 0.5V 
VouT = OV 


-20 




40 

-40 
-70 


-15 




100 
-100 
-85 


mA 


Ice 


Vcc supply current 






130 


175 




130 


185 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V, ViN = 2.0V 
Vcc = 5.0V, VoUT = 2.0V 
CEi = High or CE2= 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 47on, R2 = ika Cl = 30pF 

N82S114/115: 0° < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S114/115: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


N82S114/115 


S82S114/115 


UNIT 


Min 


Typi 


Max 


Min 


Typl 


Max 


Taa 
TcE 


Access time3 


Output 
Output 


Address 
Chip 
enable 


Latched or transparent read 




35 
20 


60 
40 




35 
20 


90 
50 


ns 


TCD 


Disable times 


Output 


Chip 
disable 


Latched or transparent read 




20 


40 




20 


50 


ns 


TcDS 
TcDH 


Setup and hold time4 
Setup time 
Hold time 


Output 


Chip 
enable 


Latched read only 


40 
10 







50 
10 







ns 


Tadh 


Hold time 


Output 


Address 







-10 




5 


-10 






Tsw 


Pulse width4 
Strobe 






Latched read only 


30 


20 




40 


20 




ns 


Tsl 


Latch time4 
Strobe 






Latched read only 


60 


35 




90 


35 




ns 


Tdl 


Delatch time4 
Strobe 






Latched read only 






30 






35 


ns 



NOTES on following page. 
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82S114-F,N • 82S115-F,N 



NOTES 

1. Typical values are at Vcc = +5.0V and Ta = +25° C. 

2. No more than one output should be grounded at the same time and strobe should be disabled. Strobe 
is in high state. 

3. If the strobe Is high, the device functions in a manner identical to conventional bipolar ROMs. The 
timing diagram shows valid data will appear Ta nanoseconds after the address has changed the Tce 
nanoseconds after the output circuit is enabled. Tcd is the time required to disable the output and 
switch it to an off or high impedance state after it has been enabled. 

4. In Latched Read Mode data from any selected address will be held on the output when strobe is 
lowered. Only when strobe is raised will new location data be transferred and chip enable conditions 
be stored. The new data will appear on the outputs if the chip enable conditions enable the outputs. 

5. During operation the fusing pins FE1 and FE2 may be grounded or left floating. 

6. Positive current is defined as into the terminal referenced. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



INPUT 

Q 



PULSE 
GENERATOR 





^cc 


1 
1 
1 
1 
1 


0, 




As Oe 




STR 








CE, 
CEj 




GND 



(INCLUDES JIG & 
SCOPE CAPACITANCE) 



INPUT PULSES 



ALL INPUT PULSES 



+3. OV. — — — 



"1^ 

V- ^ 



TIMING DIAGRAMS 



TRANSPARENT READ4 




CHIP ENABLE 



^^^^ 
U-TcE— H .Jr"^^2iri 



Output Latches Not Used 



CHIP ENABLE 



LATCHED READS 

3^ 




-Ta 



1.5V 
ADH 



OV 




Output Latches Used 
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PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25°C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Power supply voltage 
Vccp To program^ 


ICCP ~ ^UU IT comA, 

Transient or steady state 


4.75 


5.0 


5.25 


V 


Verify limit 
VccH Upper 
VccL Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


Vs Verify thresholds 

Iccp Programming supply current 


\/^^_ 1 c n 4- OCX/ 

Vccp — +o.u x .<£ov 


0.9 
175 


1.0 
200 


1.1 
225 


V 

mA 


Input voltage 
ViL Low 
ViH High 






2.4 


0.4 


0.8 
5.5 


V 


Input current (FEi & FE2 only) 
liL Low 
liH High 


ViL = +0.45V 
ViH = +5.5V 






-100 
10 


mA 


Input current (except FEi & FE2) 
liL Low 

liu Hinh 
"In niyii 


ViL = +0.45V 

\/iu = 4-'^ 






-100 
25 


^A 


VouT Output programming voltages 

louT Output programming current 

Tr Output pulse rise time 

tp FE2 programming pulse width 

Td Pulse sequence delay 

TpR Programming time 

Tps Programming pause 

— — Programming duty cycled 
TpR+Tps 


loUT = 200 ± 20mA, 
Transient or steady state 

V0UT = +17± I V 

Vcc = Vccp 
Vcc = OV 


16.0 

180 
10 
0.3 
10 

6 


17.0 
200 
0.4 


18.0 

220 
50 
0.5 

12 
50 


V 

mA 

MS 

ms 

MS 

sec 
sec 

% 



Bypass Vcc to GND with a 0.01 /iF capacitor to reduce voltage spikes. 

Vs is the sensing threshold of the PROM output voltage for a programmed bit. it normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
Care should be taken to insure the 1 7 ± 1 Voutput voltage is maintained during the entire fusing cycle. 
Continuous fusing for an unl imited time is also allowed, provided that a 60% duty cycle is maintained. 
This may be accomplished by following eaph Program-Verify cycle with a Rest period (Vqc = OV) of 
3ms. 



RECOMMENDED 
PROGRAMMING PROCEDURE 

The 82S114/115 are shipped with alj bits at 
logical low. To write logical high, proceed 
as follows: 

SET-UP 

1. Apply GND to pin 12. 

2. Terminate all device outputs with a 10kn 
resistor to Vcc- 

3. Set CEi to logic low, and CE2 to logic 
high (TTL levels). 

4. Set Strobe to logic high level. 

Program-Verify Sequence 

1 . Raise Vcc to Vccp, and address the word 
to be programmed by applying TTL high 
and low logic levels to the device address 
inputs. 

2. After 10/xS delay, apply to FEi (pin 13) a 
voltage source of +5.0 ± 0.5V, with 10mA 



sourcing current capability. 

3. After lOjus delay, apply a voltage source 
of -1-17.0 ± 1.0V to the output to be pro- 
grammed. The source must have a cur- 
rent limit 200mA. Program on output at 
the time. 

4. After lOjuS delay, raise FE2 (pin 11) from 
OV to +5.0 ± 0.5V for a period of 1 ms, and 
then return toOV. Pulse source must have 
a 10mA sourcing current capability. 

5. After 10/xs delay, remove +17.0V supply 
from programmed output. 

6. To verify programming, after 10/ws delay, 
return FEi to OV. Raise Vcc to Vcch = 
+5.5 ± .2V. The programmed output 
should remain in the high state. Again, 
lower Vcc to Vccl = +4.5 ± .2V, and verify 
that the programmed output remains in 
the high state. 

7. Raise Vcc to Vccp and repeat steps 2 
through 6 to program other bits at the 



same address. 
8. Repeat steps 1 through 7 to program all 
other address locations. 
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'Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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DESCRIPTION 

The 82S130 and 82S131 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S130 and 82S131 are sup- 
plied with all outputs at logical low. Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 1 chip enable input for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S130 and 82S131 devices are avail- 
able in the comrpercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0° to +75° C) specify 
N82S130/131, F or N, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S1 30/1 31 , F. 



FEATURES 

• Address access time: 

N82S130/131: 50ns max 
S82S130/131: 70ns max 

• Power dissipation: 0.3mW/bit typ 

• Input loading: 

N82S130/131: -lOO/xA max 
S82S130/131: -150mA max 

• On-chip address decoding 

• Output options: 

82S130: Open collector 
82S131: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TIL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 





F,N PACKAGE* 


As 


[I 




iU Vcc 


As 


CE 




Til A7 


A4 






m A, 


A3 


e: 




Id] CE 


Ao 


[I 




m °i 


A, 


d 




TT] Oj 


A2 


[I 




To] O3 


GROUND 


d 




T] O4 


*F = Cerdip 






N = Plastic 







BLOCK DIAGRAM 



M-Cr FUSE ARRAY 




ADDRESS 
BUFFER 



1:32 DE- 
CODER 



1:16 
MUX 



1:16 
MUX 



1:16 
MUX 



1:16 
MUX 



hu 



Ao 



OUTPUT 
BUFFER 




ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S130) 


+5.5 




Vo 


Off-state (82S131) 


+5.5 






Temperature range 






Ta 


Operating 








N82S130/131 


to +75 






S82S130/131 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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DC ELECTRICAL CHARACTERISTICS N82S130/131: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S130/131: -55° C < Ta < +1 25° C,. 4.5V < Vcc < 5.5V 



PARAMETER 


1 CO 1 UUiMUl 1 iUINIo 


N82S130/131 


S82S130/131 


UNIT 


Min 


Typi 


Max 


Min 


Typi 


Max 


ViL 
VlH 

Vic 


Input voltage 
Low 
High 
Clamp 


I|N 18mA 


2.0 


-0.8 


.oo 
-1.2 


2.0 


0.8 


.oU 

-1.2 


V 


Vol 
VoH 


v^uipui voiiage 
Low 

High (82S131) 


louT = 16mA 
CE = low, louT = -2mA high stored 


2.4 




0.45 


2.4 




0.5 


V 


IlL 
tlH 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 




40 
.85 








-150 
50 


mA 


lOLK 
lO(OFF) 

los 


Output current 
Leakage (82S130) 
Hi-Z state (82S131) 

Short circuit (82S131) 


CE = high, Vqut = 5.5V 
CE = high, Vqut = 5.5V 
CE = high, Vqut = 0.5V 
Vqut = OV 


-20 




40 
40 

-40 
-70 


-15 




60 
60 
-60 
-85 


mA 

mA 
mA 


Ice 


Vcc supply current 






120 


140 




120 


140 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


ViN = 2.0V, Vcc = 5.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 27on, R2 = 600a Cl = 30pF2 

N82S130/131: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V 
S82S130/131: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S130/131 


S82S130/131 


UNIT 


Min 


Typi 


Max 


Min 


Typi 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




40 
20 


50 
30 




40 
20 


70 
40 


ns 


Disable time 

TCD 


Output 


Chip disable 




20 


30 




20 


40 


ns 



1. Typical values are at Vcc = 5.0V, Ta = +25° C. 

2. Positive current is defined as into the terminal referenced. 



TEST LOAD CIRCUIT 



Vcc 



Ao 




Ai 




As 
A3 
A4 


O1 

O2 
OUT _ 

03 


A5 


Ae 


04 


A7 




As 




CE 


GND 



r 



:=C, (INCLUDES SCOPE 8. 
" ' JIG CAPACITANCE) 



All inputs: tr = tf = 5ns (10% to 90%) 



VOLTAGE WAVEFORM 



READ CYCLE 



RESS^^ 



k— TCE-H 



— ^" 



.5V 
TCD- 



-OV 

-+3.0V 



OV 

- M.5V 
/ - -Vo, 
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PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25° C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


TvD 


Max 


VcCP 


P/^\A/or eiir»r»l\/ \//~»lt£»«^o 

lUWci buppiy vuliciytJ 
To programi 


ICCP = 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Verify limit 
Upper 
Lower 




5.3 
4 3 


5.5 
4 5 


5.7 

A 7 


V 


Vs 


Verify thresholds 




1 4 


1 R 
1 .o 


1 R 
1 .D 


V 


Iccp 


Programming supply current 


Vccp = +8.75 ± .25V 


300 




450 


mA 


VlH 
ViL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


V 


llH 
IlL 


Input current 
High 
Low 


VlH = +5.5V 
ViL = +0.4V 






50 
-500 


1 / A 


VOUT 


Output programming voltages 


loUT = 200 ± 20mA, 
Transient or steady state 


16.0 


17.0 


18.0 


V 


lOUT 


Output programming current 


VoUT = +17 ± IV 


180 


200 


220 


mA 


Tr 


Output pulse rise time 




10 




50 


MS 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


tD 


Pulse sequence delay 




10 






^s 


TpR 


Programming time 


Vccp = Vccp 






12 


sec 


Tpsi 


Initial programming pause 


Vcc = OV 


6 






sec 


TpR 

TpR+Tps 


Programming duty cycled 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 



NOTES 



1. Bypass Vcc to GND with a 0.01 /xF capacitor to reduce voltage spil<es. 

2. VS is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be tal<en to insure the 1 7 ± 1 V output voltage is maintained during the entire fusing cycle. 
The recommended supply is a constant current source clamped at the specified voltage limit. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 



PROGRAMMING PROCEDURE 

1. Terminate all device outputs with a 10K 
resistor to Vcc. Apply CEi = High. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V. 

3. After 10/uS delay, apply Vqut = +17 ± 1 V 
to the output to be programmed. Pro- 
gram one output at the time^ 

4. After lOyuS delay, pulse the CEi input to 



logic low for 0.3 to 0.5ms. 

5. After 10/us delay, remove +17V from the 
programmed output. 

6. To verify programming, after 10/uS delay, 
lower Vcc to Vcch =+5.5 ± .2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl = 
+4.5 ± .2V, and verify that the pro- 



grammed output remains in the high 
state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to program other 
bits at the same address. 

8. After 10/us delay, repeat steps 2 through 7 
to program all other address locations. 
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TYPICAL PROGRAMMING SEQUENCE 



VCCP 

vcc 



OUTPUT 
VOLTAGE 



A LAST 



TpR -(PROGRAM) 



VCCH- 



(VERIFY)* 




-VCCL 




nr"""Li u u 



*Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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DESCRIPTION 

The 82S140 and 82S141 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S140 and 82S141 are 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni- 
Cr link matrix. 

These devices include on-chip decoding 
and 4 chip enable inputs for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S140 and 82S141 devices are 
available in the commercial and military 
temperature ranges. For the commercial 
temperature range (0°C to +75° C) specify 
N82S140/141, F, and for the military tem- 
perature range (-55° C to +125°C) specify 
S82S140/141, F. 



FEATURES 

• Address access time: 

N82S140/141: 60ns max 
S82S140/141: 90ns max 

• Power dissipation: ,17mW/bit typ 

• input loading: 

N82S140/141: -lOO/iA max 
S82S140/141: -150mA max 

• On-chip address decoding 

• Output options: 

S82S140: Open coliector 
S82S1 41: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 



F,N PACKAGE * 



A. d 




iU Vcc 


As d 




m Ae 


A. d 




HI NC 


A^d 




111 ci, 


A3d 




I2} ci, 


Aa d 






A, d 




iH CE, 


Aed 




]I] Oe 


0, d 




JH 0, 


0. d 






03 d 




2li 05 


GND d 







*F = Cerdip 
N = Plastic 



BLOCK DIAGRAM 



ADDRESS 
LINES 



AoO- 
A,0- 
A2O- 



1:64 DE- 
CODER 



64X64 MATRIX 



TTTTTTTT 



OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S140) 


+5.5 




Vo 


Off-state (82S141) 


+5.5 






Temperature range 






Ta 


Operating 








N82S140/141 


to +75 






S82S140/141 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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DC ELECTRICAL CHARACTERISTICS N82S140/141: 0° C < Ta < +75°C 4 75V < Vcc < 5 25V 

S82S1 40/1 41 : -55° C < Ta < +1 25° C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS! 


N82S140/141 


S82S140/141 


UNIT 


Min 


Tvd2 


Max 


Min 


Typ2 


Max 




Input voltag© 
















V 


V|L 


Low 








.85 






.80 




VlU 

V|H 


nign 




2.0 






2.0 








V|C 


Clamp 


I|N = -18mA 




-0.8 


-1-2 




-0.8 


-1.2 






Output voltage 
















V 


Vol 


Low 


'OUT y.omA 






0.45 






0.5 




VOH 


High (82S141) 


Uti — LOW, lOUT icmA, ob2 — LOW, 


2.4 






2.4 




























Input current 
















.. A 


IlL 


Low 


Vim — n 






-100 






-150 




llH 


High 


v|N — O.Ov 






40 






50 






Output current 


















IoLk 


Leakage (82S 140) 


CEi = High, VouT = 5.5V, CE2 = High, 






40 






60 


mA 






CE3 = Low, CE4 = Low 
















lO(OFF) 


Hi-Z state (82S141) 


CEi = High, VouT = 0.5V, CE2 = High, 






-40 






-60 








CE3 = Low, CE4 = Low 




















CEi = High, VouT = 5.5V, CE2 = High, 






40 






60 








CE3 = Low, CE4 = Low 
















los 


Short circuit (82S141) 


VouT = OV 


-20 




-70 


-15 




-85 


mA 


Ice 


Vcc supply current 






140 


175 




140 


185 


mA 




Capacitance 


Vcc = 5.0V 














PF 


CiN 


Input 


ViN = 2.0V 




5 






5 






COUT 


Output 


VouT = 2.0V 




8 






8 







AC ELECTRICAL CHARACTERISTICS Ri = 47on, R2 = ikn, Cl = 30pF 

N82S1 40/1 41 : 0° C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S140/141: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S140/141 


8828140/141 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 

tcE 


Output 
Output 


Address 
Chip enable 




40 
20 


60 
40 




40 
20 


90 
50 


ns 


Disable time 

TcD 


Output 


Chip disable 




20 


40 




20 


50 


ns 



NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = +25°C. 
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TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



82S140-F,N • 82S141-F,N 




tr = tf = 5ns (10% to 90%) 



PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) ! a = -^25*^0 











LIMITS 








PARAMETER 


TEST CONDITIONS 








UNIT 




Min 


TvD 


Max 


VCCP 


Power supply voltage 
To program 1 


ICCP = 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Verify limit 
Upper 
Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


Vs 
ICCP 


Verify thresholds 
Programming supply current 


Vccp = +8.75 ± .25V 


1.4 
300 


1.5 


1.6 
450 


V 

mA 


VlH 
ViL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


V 


llH 
IlL 


Input current 
High 
Low 


VlH = +5.5V 
ViL = +0.4V 






50 
-500 




VOUT 


Output programming voltage3 


l0UT = 200 ± 20mA, 
Transient or steady state 


16.0 


17.0 


18.0 


V 


lOUT 


Output programming current 


VouT = +17±1V 


180 


200 


220 


mA 


Tr 


Output pulse rise time 




10 




50 


^JS 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


tD 


Pulse sequence delay 




10 






ins 


TpR 


Programming time 


Vcc = Vccp 






12 


sec 


Tpsi 


Initial programming pause 


Vcc = OV 


6 






sec 


TpR 

TpR+Tps 


Programming duty cycled 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 



NOTES 

1 . Bypass Vcc to GND with a 0.01 /uF capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 1 7 ± IV output voltage is maintained during the entire fusing cycle. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 
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PROGRAMMING PROCEDURE 



1 . Terminate all device outputs with a 10kn 
resistor to Vcc- Apply CEi = High, CE2 = 
Low, CE3 = High and CE4 = High. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V. 

3. After lO^uS delay, apply Vout = +17 ± 1 V 
to the output to be programmed. Pro- 
gram one output at the time. 



4. After 10/uS delay, pulse the CEi input to 
logic low for 0.3 to 0.5ms. 

5. After 10/Lts delay, remove +17V from the 
programmed output. 

6. To verify programming, after 10)us delay, 
lower Vcc to Vcch = +5.5 ± .2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl = 



+4.5 ± .2V, and verify that the pro- 
grammed output remains in the high 
state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to program other 
bits at the same address. 

8. After 10/Lis delay, repeat steps 2 through 7 
to program all other address locations. 



TYPICAL PROGRAMMING SEQUENCE 




•Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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82S136-F,N • 82S137-F,N 



DESCRIPTION 

The 82S136 and 82S137 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S136 and 82S137 are sup- 
plied with all outputs at logical low. Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 2 chip enable inputs for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S136 and 82S137 devices are avail- 
able in the commercial and military tem- 
perature ranges. For the commercial tem- 
perature range (0°C to +75° C) specify 
N82S136/137, F or N, and for the military 
temperature range (-55° C to +1 25° C) speci- 
fy S82S136/137, F. 



FEATURES 

• Address access time: 

N82S136/137: 60ns max 
S82S136/137: 80ns max 

• Power dissipation: .13mW/bit typ 

• input ioading: 

N82S136/137: ~100/uA max 
S82S136/137: -150mA max 

• On-cliip address decoding 

• Output options: 

82S136: Open collector 
82S137: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 



PIN CONFIGURATION 



F,N PACKAGE* 



A. d 




iE vcc 






m A. 


A, [I 




IE As 


A3[I 




IE A, 


A. EE 




IE o, 


A, EE 




IE 0, 


A. d 




jE 03 


CE. EE 




IE 0. 


GND Cl 




]E 



*F = Cerdip 
N = Plastic 



BLOCK DIAGRAM 



A3 o- 



Ao O- 



_ (8) 
CE, O 



1:64 
DECODER 



STORAGE 
MATRIX 
64X64 



1:16 
DECODER 



1:16 
DECODER 



1:16 
DECODER 



(11) (12) 

6 o 

04 03 



(13) (14) 

6 o 

O2 o, 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S136) 


+5.5 




Vo 


Off-state (82S137) 


+5.5 






Temperature range 






Ta 


Operating 








N82S136/137 


to +75 






S82S136/137 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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82S136-F,N • 82S137-F,N 



DC ELECTRICAL CHARACTERISTICS N82S136/137: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S136/137: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS1 


N82S136/137 


S82S136/137 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


ViL 
VlH 

Vic 


Input voltage 
Low 
High 
Clamp 


I|N = -18mA 


2.0 


-0.8 


.85 

-1 2 


2.0 


-0.8 


.80 
-1 .2 


V 


Vni 
VoH 


Output voltage 
High (82S137) 


louT = 16mA 

CE = Low, louT = -2mA, High stored 


2.4 




0.45 


2.4 




0.5 


V 


IlL 
llH 


Input current 
Low 
High 


ViN - 0.45V 
ViN =5.5V 






-100 
40 






-150 
50 




lOLK 
lO(OFF) 

los 


Output current 
Leakage (82S136) 
Off-state (82S137) 

Short circuit (82S137) 


CE - High, Vqut = 5.5V 
CE = High, Vqut = 0.5V 
CE - High, Vqut = 5.5V 
VouT = OV 


-20 




40 
-40 
40 
-70 


-15 




60 
-60 
60 
-85 


mA 
mA 


Ice 


Vcc supply current 






105 


140 




105 


140 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT - 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 27on, R2 = 60oa, d - 30pFi 

N82S136/137: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 
S82S136/137: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S136/137 


S82S136/137 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




40 
20 


60 
30 




40 
20 


80 
40 


ns 


Disable time 

TcD 


Output 


Chip disable 




20 


30 




20 


40 


ns 



1. Positive current is defined as into the terminal referenced. 

2. All typical values are at Vcc = 5V, Ta = 25° C. 



TEST LOAD CIRCUIT 



Ay ( 



)03 o- 



:ZI Cl (INCLUDES scope & 
JIG CAPACITANCE) 



VOLTAGE WAVEFORM 



READ CYCLE 



^ y-V, 



All inputs; tr = tf = 5ns (10% to 90%) 



^l^1.5V ~ 



OV 



Z- VoH 
1.5V 
- Vol 
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82S136-F,N • 82S137-F,N 



PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) T/y = +25°C 



PARAMETER 


TEST CUNDiTIONo 


LIMITS 


UNI 1 


MIn 


Typ 


Max 


Vccp 


Power supply voltage 
To programi 


Iccp =^ 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Verify limit 
Upper 
Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


Vs 

ICCP 


Verify thresholds 
Programming supply current 


VcCP = +8.75 ± .25V 


300 


1.5 


1.6 
450 


V 

mA 


VlH 
ViL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


V 


llH 
IlL 


Input current 
High 
Low 


VlH = +5.5V 
ViL - +0.4V 






50 

-500 


/LtA 


VoUT 

lOUT 

Tr 

tp 

tD 

TpR 

Tpsi 


Output programming voltages 

Output programming current 

Output pulse rise time 

CE programming pulse width 

Pulse sequence delay 

Programming time 

Initial programming pause 


louT = 200 ± 20mA, 
Transient or steady state 
VouT = +17± 1V 

Vcc = Vccp 
Vcc = OV 


16.0 

180 

10 
0.3 

10 

6 


17.0 
200 

0.4 


18.0 

220 
50 
0.5 

12 


V 

mA 

/iS 

ms 
ius 
sec 
sec 


TpR 

TpR+Tps 


Programming duty cycled 








50 


% 




Fusing attempts per link 








• ^ 2 ' 


cycle 



NOTES 



1. Bypass Vcc to GND with a 0.01 /uF capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 1 7 ± IV output voltage is maintained during the entire fusing cycle. 
The recommended supply is a constant current source clamped at the specified voltage limit. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 



PROGRAMMING PROCEDURE 

1 . Terminate ail device outputs with a lOKH 
resistor to Vcc- Apply CEi = High CE2 = 
Low. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V. 

3. After 1 0/zs delay, apply Vqut = +1 7 ± 1 V 
to the output to be programmed. Pro- 
gram one output at the time. 



4. After lO/ns delay, pulse the CEi input to 
logic low for 0.3 to 0.5ms. 

5. After 10/us delay, remove +17V from the 
programmed output. 

6. To verify programming, after 10/us delay, 
lower Vcc Vcch = +5.5 ± .2V, and apply a 
logic low level to the CE input. The pro- 
grammed output should remain in the 
high state. Again, lower Vcc to Vccl = 



+4.5 ± .2V, and verify that the pro- 
grammed output remains in the high 
state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to prog ram other 
bits at the same address. 

8. After 10;us delay, repeat steps 2 through 7 
to program all other address locations. 
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82S136-F,N • 82S137-F,N 



TYPICAL PROGRAMMING SEQUENCE 




T PR -(PROGRAM) 



TR= ■\o^s 
MIN 



\^ — to 

ru"""Lr~u"""u 



»D 



Tps- (PAUSE) 



'Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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82S180-F,N • 82S181-F,N 



DESCRIPTION 

The 82S180 and 82S181 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standiard 82S180 and 82S181 are sup- 
plied with all outputs at logical low. Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 4 chip enable inputs for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

The 82S180 and 82S181 are available in 
both the commercial and military tempera- 
ture ranges. For the commercial tempera- 
ture range (O^C to +75° C) specify 
N82S180/181, F or N, and for the military 
temperature range (-55°C to +125°C) spec- 
ify S82S1 80/1 81, F. 



FEATURES 

• Address access time: 

N82S180/181: 70ns max 
S82S180/181: 90ns max 

• Power dissipation: SS^iW/bit typ 

• input loading: 

N82S180/181: -100/uA max 
S82S180/181: -ISO/uA max 

• On-cliip address decoding 

• Output options: 

82S180: Open collector 
82S181: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 





F,N PACKAGE* 






□: 




13 


Vcc 


A, 


d 




ID 


'^^ 


As 


u 




m 


A, 


A* 






13 


CE, 


A3 


K 




"ioj 


Clj 


A, 


K 






CE, 


Ai 


[I 






CE4 


Ao 


Cl 






o» 


0, 


E 




IE 


O7 


0, 






u 


0( 


Oa 


in 




m 


0, 


GND 






13] 


04 


*F = Cerdip 








N = Plastic 









BLOCK DIAGRAM 



ADDRESS 
LINES 



1:64 DE- 
CODER 



64X128 MATRIX 



A9O- 



- MUX MUX MUX MUX 



MUX MUX MUX 



ii," 



> 



tTTTTTTT 

O1 Oj O3 O4 O5 Os O7 O, 
OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 


o<o< 


Output voltage 
High (82S180) 
Off-state (82S181) 


+5.5 
+5.5 


Vdc 


Ta 


Temperature range 
Operating 
N82S180/181 
S82S180/181 


to +75 
-55 to +125 


°C 


TSTG 


Storage 


-65 to +150 
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82S180-F,N • 82S181-F,N 



DC ELECTRICAL CHARACTERISTICS N82S180/181: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S180/181: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS1 


N82S180/181 


S82S180/181 


UNIT 


Min 


Tvd2 


Max 


Min 




Max 


ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.80 
-1.2 


y 


Output voltage 
Vol Low 
VoH High(82S181) 


, ioUT = 9.6mA 
CEi = low, louT = -2mA, CE2 = low, 
CE2 = high, CE4 = high, high stored 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
iiH High 


V|N — U.4oV 
ViN = 5.5V 






-100 
40 






-150 
50 


/iA 


Output current 
loLK Leakage (82S1 80) 

lo(OFF) Hi-Z state (82S1 81) 
los Short circuit (82S1 81) 


CEi - high, Vqut = 5.5V, CE2 - high, 
CE3 = low, CE4 = low 

CEi = high, Vqut - 0.5V, CE2 = high, 
CEa = low, CE4 low 

CEi - high, Vqut = 5.5V, CE2 = high, 
CE3 = low, CE4 = low 

VoUT = OV 


-20 




40 
-40 
40 
-70 


-15 




60 
-60 
60 
-85 


AiA 
fuA 

fJLA 

mA 


Icc Vcc supply current 






140 


175 




140 


185 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 47on, R2 = ikn, Cl = 30pF 

N82S180/181: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S1 80/1 81 : -55° C < Ta < +1 25° C, 4.5V < Vcc 5.5V 



PARAMETER 


TO 


FROM 


N82S180/181 


S82S180/181 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




50 
20 


70 
40 




50 
20 


90 
50 


ns 


Disable time 

TcD 


Output 


Chip disable 




20 


40 




20 


50 


ns 



NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vqc = 5.0V, T/^ = +25° C. 
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82S180-F,N • 82S181-F,N 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 




All inputs: tr = tf = 5ns (10% to 90%) 



PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25° C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vccp 


Power supply voltage 
To program! 


ICCP = 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Verify limit 
Upper 
Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


Vs 
ICCP 


Verify thresholds 
Programming supply current 


Vccp = +8.75 ± .25V 


1.4 
300 


1.5 


1.6 
450 


V 

mA 


VlH 
ViL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


V 


Iih' 

IlL • 


Input current 
High 
Low 


ViH = +5.5V 
ViL = +0.4V 






50 
-500 




VOUT 


Output programming voltages 


louT = 200 ± 20mA, 
Transient or steady state 


16.0 


17.0 


18.0 


V 


lOUT. 


Output programming current 


VouT = +17± 1V 


180 


200 


220 


mA 


Tr 


Output pulse rise time 




10 




50 


jUS 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


tD 


Pulse sequence delay 




10 






jUS 


TpR 


Programming time 


Vcc = Vccp 






12 


sec 


Tpsi 


Initial programming pause 


Vcc = OV 


6 






sec 


TpR 

TpR+Tps 


Programming duty cycled 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 



NOTES 

1 . Bypass Vcc to GND with a 0.01 fxf capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 1 7 ± 1 V output voltage is maintained during the entire fusing cycle. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 
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82S180-F,N • 82S181-F,N 



PROGRAMMING PROCEDURE 

1. Terminate all device outputs with a 10kn 
resistor to Vcc- Apply CEi = High, CE2 = 
Low, CE3 = High and CE4 = High. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V. 

3. After lO/ns delay, apply Vout = +17 ± 1 V 
to the output to be programmed. Pro- 
gram one output at the time. 



4. After 10/lis delay, pulse the CEi input to 
logic low for 0.3 to 0.5ms. 

5. After 10/xs delay, remove 4-1 7V from the 
programmed output. 

6. To verify programming, after 10a*s delay, 
lower Vcc to Vcch = +5.5 ±.2V, and apply 
a logic low level to the CEi input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl = 



+4.5 ± .2V, and verify that the pro- 
grammed output remains in the high 
state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to program other 
bits at the same address. 

8. After 10/iS delay, repeat steps 2 through 7 
to program all other address locations. 



TYPICAL PROGRAMMING SEQUENCE 




*Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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82S2708-F,N 



DESCRIPTION 

The 82S2708 is field programmable, which 
means that custom patterns are immediate- 
ly available by following the fusing proce- 
dure given in this data sheet. The standard 
82S2708 is supplied with all outputs at logi- 
cal low. Outputs are programmed to a logic 
high level at any specified address by fusing 
a Ni-Cr link matrix. 

This device includes on-chip decoding and 
1 chip enable input for ease of memory 
expansion. It features tri-state outputs for 
optimization of word expansion in bused 
organizations. 

The 82S2708 is available in both the com- 
mercial and military temperature ranges. 
For the commercial temperature range (0° 
to +75° C) specify N82S2708, and for the 
military temperature range (-55° C to 
+1 25° C) specify S82S2708. 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controliers 

• iVIicroprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



FEATURES 

• Address access time: 

N82S2708: 70ns max 
S82S2708: 90ns max 

• Power dissipation: 85)uW/blt typ 

• Input loading: 

N82S2708: -100/uA max 
S82S2708: -150mA max 

• Chip enable input 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Pin for pin replacement for 2708 EROM 

• Fully TTL compatible 



PIN CONFIGURATION 



BLOCK DIAGRAM 



F,N PACKAGE* 



A7 


[T 




24I v^^ 
1 cc 


As 


d 






A5 


CE 




22] As 


A4 


E 




Til N.C. 


A3 


[I 




20] CE 


Aj 


[L 




Id] N.C. 


Ai 


CE 




Is] N.C. 


Ao 


Cl 




ID °8 


0, 


u: 




le] O7 


O2 






m °6 


O3 


QI 






GND 


UL 







*F = Cerdip 
N = Plastic 
NO = No connection 



ADDRESS 
LINES 



1:64 DE- 
CODER 



64X128 MATRIX 



AoO- 
Ai O- 
A2O- 



MUX MUX MUX 



MUX MUX MUX 



nTTTTn 



O4 O5 Og 
OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High 


+5.5 




Vo 


Off-state 


+5.5 






Temperature range 






Ta 


Operating 








N82S2708 


to +76 






S82S2708 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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82S2708-F,N 

DC ELECTRICAL CHARACTERISTICS N82S2708: 0*'C < Ta < +75°C, 4.75V < Vcc < 5.25V 



S82S2708: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONSi 


N82S2708 


S82S2708 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


ViL 
VlH 

Vic 


Input voltage 
Low 
High 
Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.80 
-1.2 


V 


Vol 

VoH 


Output voltage 
Low 
High 


Iqut = 9.6mA 
High Stored 


2.4 




0.45 


2.4 




0.5 


V 


IlL 
ilH 


Input current 
Low 
High 


ViN = 0.45V 
ViN = 5.5V 






-100 
40 






-150 
50 


mA 


lO(OFF) 

los 


Output current 
Hi-Z state 

Short circuit 


CE = High, VouT = 0.5V 
CE = High, Vqut = 5.5V 
VouT = OV 


-20 




-40 
40 

-70 


-15 




-60 
60 
-85 


mA 
mA 


Ice 


Vcc supply current 






140 


175 




140 


185 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 47oa R2 = ii<n. Cl = 30pF 

N82S2708: 0° C < Ta < +75° C, 4.75V < Vcc ^ 5.25V 
S82S2708: -55° C < Ta < +125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S2708 


S82S2708 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




50 
20 


70 
40 




50 
20 


90 
50 


ns 


Disable time 

TCD 


Output 


Chip disable 




20 


40 




20 


50 


ns 



NOTES 

1. Positive current is defined as into tlie terminal referenced. 

2. Typical values are Vcc = 5.0V, Ta = +25* C. 



TEST LOAD CIRCUIT VOLTAGE WAVEFORM 




All inpuK: tr = h = 5ns (10% to 90%) 
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82S2708-F,N 



PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of .these limits may cause programming of device.) T/^ - +25°C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vccp 


Power supply voltage 
To prog rami 


ICCP = 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Verify limit 
Upper 
Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


ICCP 


Verify threshold2 
Programming supply current 


Vccp = +8.75 ± .25V 


1.4 
300 


1.5 


1.6 
450 


w 

V 


VlH 
ViL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


\l 


ilH 
ilL 


Input current 
High 
Low 


VlH = +5.5V 
ViL +0.4V 






50 
-500 




VOUT 


Output programming voltages 


louT = 200 ± 20mA, 
Transient or steady state 


16.0 


17.0 


18.0 


V 


lOUT 


Output programming current 


VouT = +17±1V 


180 


200 


220 


mA 


Tr 


Output pulse rise time 




10 




50 


^s 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


tD 


Pulse sequence delay 




10 






ys 


TpR 


Programming time 


Vcc = Vccp 






12 


sec 


Tpsi 


Initial programming pause 


Vcc = OV 


6 






sec 


TpR 

TpR+Tps 


Programming duty cycled 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 



NOTES 

1. Bypass Vcc to GND with a 0.0 VF capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 1 7 ± 1 V output voltage is maintained during the entire fusing cycle. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 



PROGRAMMING PROCEDURE 

1 . Terminate all device outputs with a lOkO 
resistor to Vcc Apply CE = High. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V 

3. After 10/iS delay, apply Vqut = +17 ± IV 
to the output to be programmed. Pro- 
gram one output at the time. 

4. After 10/iS delay, pulse the CE input to 



logic low for 0.3 to 0.5ms. 

5. After 10)us delay* remove +17V from the 
programmed output. 

6. To verify programming, after 10/iS delay, 
lower Vcc to Vcch = +5.5 ±.2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl = 
+4.5 ± .2V, and verify that the pro- 



grammed output remains in the high 
state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to program other 
bits at the same address. 

8. After 1 0/ns delay, repeat steps 2 through 7 
to program all other address locations. 
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82S2708-F,N 



TYPICAL PROGRAMMING SEQUENCE 



VCCP — 

vcc 
ov — 



+ 17.0V m I 

90% + 

OUTPUT / 
VOLTAGE /, 

OV — /io% 



T PR -(PROGRAM) 



VCCH- 



1 



^ Bn-I 

I* — to 

VU""'\A 



•Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 



— U'""U 



Tps- (PAUSE) 
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82S184-I • 82S185-I 



DESCRIPTION 

The 82S184 and 82S185 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S184 and 82S185 are 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni- 
Cr link matrix. 

These devices include on-chip decoding 
and 1 chip enable input for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S184 and 82S185 devices are 
available in the commercial and military 
temperature ranges. For the commercial 
temperature range (0°C to +75° C specify 
N82S184/185, I, and for the military tem- 
perature range (-55° C to +125°C) specify 
S82S184/185, I. 



FEATURES 

• Low power dissipation: 50juW/bit typ 

• Address access time: 

N82S184/185: 100ns max 
S82S184/185: 150ns max 

• Input loading: 

N82S184/185: -lOOjuA max 
S82S184/185: -150/uA max 

• On-chip address decoding 

• Output options: 

82S184: Open collector 
82S185: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 



I PACKAGE* 







Ts] Vcc 


A, [I 




Tt] A; 


A,[I 




Tel Ae 


A3 [V 




"TbI a., 


Ao [F 




"iTj 0, 


A, \V_ 




T3] 02 


A,[I 




"12] 03 


A,o [T 




jT] 0, 


GND 




To] CE 



*l = Cerdip 



BLOCK DIAGRAM 



1:64 
DECODER 



STORAGE 
MATRIX 
64X128 



A4O- 



1:32 
DECODER 



1:32 
DECODER 



1:32 
DECODER 



1:32 
DECODER 



AoO- 



ceO- 




04 





03 



o 

o, 
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82S184-I • 82S185-I 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S184) 


+5.5 




Vo 


Off-state (82S185) 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82S184/185 


to +75 






S82S 184/1 85 


-55 to +125 




TSTG 


Storage 


-65 to +150 





DC ELECTRICAL CHARACTERISTICS N82S184/185: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S184/185: -55*^0 < Ta < +125°G, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST C0NDITI0NS1 


N82S184/185 


S82S184/185 


UNIT 


MIn 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 


-0.8 


.80 
-1.2 


V 


Output voltage 
Vol Low 
VoH High (82S185) 


louT = 16mA 

CE = Low, louT = -2mA, High stored 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN= 0.45V 
ViN = 5.5V 






-100 
40 






-150 
50 




Output current 
lOLK Leakage (82S 184) 
lo (OFF) Hi-Z state (82S185) 

los Short circuit (82S1 85) 


CE = High, Vout = 5.5V 
CE = High, Vout = 0.5V 
CE = High, Vout = 5.5V 
Vout = OV 


-20 




40 
-40 
40 
-70 


-15 




60 

-60 
60 
-85 


mA 

mA 
mA 


Ice Vcc supply current 






80 


120 




80 


130 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
Vout = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 27on, R2 = 60on, Cl = 30pF3 

N82S184/185: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S184/185: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S184/185 


S82S184/185 


UNIT 


Min 


Typ2 


Max 


MIn 


Typ2 


Max 


Access time 

Taa 

TCE 


Output 
Output 


Address 
Chip enable 




70 
30 


100 
40 




70 
30 


125 
60 


ns 


Disable time 

TCD 


Output 


Chip disable 




30 


40 




30 


60 


ns 



NOTES 



1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, Ta = 25° C. 

3. Positive current is defined as into the terminal referenced. 

4. Duration of the short circuit should not exceed 1 second. 
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TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



82S184-I • 82S185-I 



vcc 



1 




PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) = +25°C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


MIn 


Typ 


Max 


Vccp 


Power supply voltage 
To programi 


IccP = 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Verify limit 
Upper 
Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


Vs 
Iccp 


Verify threshold2 
Programming supply current 


Vccp = +8.75 ± .25V 


1.4 
300 


1.5 


1.6 
450 


V 

mA 


VlH 
ViL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


V 


llH 
IlL 


Input current 
High 
Low 


VlH - +5.5V 
ViL = +0.4V 






50 
-500 




VOUT 


Output programming voltages 


louT = 200 ± 20mA, 
Transient or steady state 


16.0 


17.0 


18.0 


V 


lOUT 


Output programming current 


VoUT = +17 ± IV 


180 


200 


220 


mA 


Tr 


Output pulse rise time 




10 




50 


IJLS 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


tD 


Pulse sequence delay 




10 






/LIS 


TpR 


Programming time 


Vcc = Vccp 






12 


sec 


Tpsi 


Initial programrriing pause 


Vcc = OV 


6 






sec 


TpR 
TpR+Tps 


Programming duty cycled 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 



NOTES 



1. Bypass Vcc to GND with a 0.01 capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 17± IVoutput voltage is maintained during theentire fusing cycle. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 
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82S184-I • 82S185-I 



PROGRAMMING PROCEDURE 

1. Terminate all device outputs with a 10kn 
resistor to Vcc- Apply CE = High. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V. 

3. After lOjuS delay, apply Vqut = +17 ± 1 V 
to the output to be programmed. Pro- 
gram one output at the time. 



4. After 10jus delay, pulse the CE input to 
logic low for 0.3 to 0.5ms. 

5. After 10juS delay, remove +17V from the 
programmed output. 

6. To verify programming, after lOjus delay, 
lower Vcc to Vcch = +5.5±.2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 



high State. Again, low Vcc to Vccl = +4.5 
± .2V, and verify that the programmed 
output remains in the high state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to program other 
bits at the same address. 

8. After 1 0/xs delay, repeat steps 2 through 7 
to program all other address locations. 



TYPICAL PROGRAMMING SEQUENCE 



Vccp 
Vcc 



TpR - (PROGRAM) 



VCCH- 



(VERIFY)* 




T PS -(PAUSE) 



'Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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OBJECTIVE SPECIFICATION 

DESCRIPTION 

The 82S190 and 82S191 are field program- 
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S190 and 82S191 are sup- 
plied with ail outputs at logical low. Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 3 chip enable inputs for ease of memory 
expansion. They feature either open collec- 
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S190 and 82S191 devices are avail- 
able in the commercial and military ranges. 
For the commercial temperature range (0° C 
to +75° C) specify N82S190/191, I, and for 
the military temperature range (-55° C to 
+125°C) specify S82S190/191, I. 

FEATURES 

• Address access time: 

N82S190/191: 80ns max 
S82S190/: 100ns max 

• Power dissipation : 40/xW/bit typ 

• input loading: 

N82S190/191: -100/xA max 
S82S190/191: -ISOjuA max 

• 3 chip enabie inputs 

• On-ciiip address decoding 

• Output options: 

82S190: Open collector 
82S191: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 



APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



82S190-I • 82S191-I 

PIN CONFIGURATION 





1 PACKAGE* 


A.CL 




13 vcc 


A^n: 




m A, 


As [I 




U A, 


A.E 




13 a. 


A3 [I 




l2lcE, 


A, [I 




13 CE, 


A, [I 






AoCL 






0,[I 






oM 






oM 




JUos 


gndHI 






*l = Ceramic 





BLOCK DIAGRAM 



A4 o- 



ADDRESS 
LINES 



A10 o- 



1:128 DE- 
CODER 



128X128 
MATRIX 



AoO- 
A, O- 

A2 o- 

AaCK 









1:16 
MUX 


1:16 
MUX 


1:16 
MUX 


1:16 
MUX 


1:16 
MUX 


1:16 
MUX 


1:16 
MUX 


1:16 
MUX 





















ITTTTTTT 



OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High (82S140) 


+5.5 




Vo 


Off-state (82S141) 


+5.5 






Temperature range 






Ta 


Operating 








N82S190/191 


to +75 






S82S190/191 


-55 to +125 




TSTG 


Storage 


-65 to +150 





138 



s'lgnDtics 



OBJECTIVE SPECIFICATION 



82S190-I • 82S191-I 



DC ELECTRICAL CHARACTERISTICS N82S190/191: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S190/191: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 





PARAMETER 


TEST CONDITiONSi 


N82S190/191 


S82S190/191 








Tvd2 


Max 








UNIT 








MIn 


Min 




Max 




Input voltsgG 
















V 


ViL 


Low 








.85 






.80 




VlH 


High 




2.0 






2.0 








Vic 


Clamp 


= -"iSmA 




-0.8 


-1.2 




-0.8 


-1.2 






Output voltage 
















V 


Vol 


Low 


louT = 9.6mA 






0.45 






0.5 




VOH 


High (82S191) 


loUT = -2mA, CEi = Low, 


2.4 






2.4 












CE2 = High, CE3 = High, 




















niyil olUicU 


















Input current 
















uA 


IlL 


Low 


ViN = 0.45V 






- lUU 






-150 




llH 


High 


ViN = 5.5V 






40 






50 






Output current 


















lOLK 


Leakage (82S190) 


VouT = 5.5V, CEi =High, 






40 






60 








CE2 = Low, CE3 = Low 
















lO(OFF) 


Hi-Z state (82S191) 


VouT = 0.5V, CEi = High, 






-40 






-60 


/xA 






CE2 = Low, CE3 = Low 




















VouT = 5.5V, CEi = High, 






40 






60 








CE2 = Low, CEa = Low 
















los 


Short circuit (82S191) 


VouT = ov 


-20 




-70 


-15 




-85 


mA 


Ice 


Vcc supply current 






130 


175 




130 


185 


mA 




Capacitance 


Vcc = 5.0V 














pF 


CiN 


Input 


ViN = 2.0V 




5 






5 






COUT 


Output 


VouT = 2.0V 




8 






8 







AC ELECTRICAL CHARACTERISTICS Ri = 470n, R2 = ika, d = 30pF 



N82S190/191: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 
S82S190/191: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 




N82S190/191 


S82S190/191 




FROM 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


UNIT 


Taa 
TcE 


Access time 


Output 
Output 


Address 
Chip enable 




50 
20 


80 
40 




50 
20 


100 
50 


ns 


TCD 


Disable time 


Output 


Chip disable 




20 


40 




20 


50 


ns 



NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, Ta = +25° C. 
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OBJECTIVE SPECIFICATION 

TEST LOAD CIRCUIT 



82S190-I • 82S191-I 



VOLTAGE WAVEFORM 



cr, c 



J-C, (INCLUDES SCOPE & 
JIG CAPACITANCE) 



ADDRESS 

CE, 



CHIP ENABLES 



CEj CE3 
O1 Og 



-Taa 



3 



-jqsu - 



ov 

VOH 



Alt inputs: tr = ti = sns (10% to 90%) 



PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) T^ = +25°C 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vccp 


Power supply voltage 
To prog rami 


ICCP = 375 ± 75mA, 
Transient or steady state 


8.5 


8.75 


9.0 


V 


VcCH 
VcCL 


Verify limit 
Upper 
Lower 




5.3 
4.3 


5.5 
4.5 


5.7 
4.7 


V 


Vs 

Iccp 


Verify thresholds 
Programming supply current 


Vccp = +8.75 ± .25V 


1.4 
300 


1.5 


1.6 
450 


V 

mA 


VlH 
ViL 


Input voltage 
High 
Low 




2.4 



0.4 


5.5 
0.8 


V 


llH 
IlL 


Input current 
High 
Low 


VlH = +5.5V 
ViL = +0.4V 






50 
-500 




VOUT 


Output programming voltages 


louT = 200 ± 20mA, 
Transient or steady state 


16.0 


17.0 


18.0 


V 


lOUT 


Output programming current 


VouT = +17± 1V 


180 


200 


220 


mA 


Tr 


Output pulse rise time 




10 




50 


/us 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


to 


Pulse sequence delay 




10 








TpR 


Programming time 


Vcc = Vccp 






12 


sec 


Tpsi 


Initial programming pause 


Vcc = OV 


6 






sec 


TpR 

TpR+Tps 


Programming duty cycle4 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 



NOTES 

1. Bypass Vcc to GND with a 0.01 /xF capacitor to reduce voltage spikes. 

2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

3. Care should be taken to insure the 1 7 ± 1 V output voltage is maintained during the entire fusing cycle. 

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not obsolete any programming systems 
presently being used. 
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OBJECTIVE SPECIFICATION 



82S190-I • 82S191-I 



PROGRAMMING PROCEDURE 

1 . Terminate all device outputs with a 10kn 
resistor to Vcc- Apply CEi = High, CE2 = 
High and CE3 = High. 

2. Select the Address to be programmed, 
and raise Vcc to Vccp = 8.75 ± .25V. 

3. After 10/xs delay, apply Vout = +17 ± 1 V 
to the output to be programmed. Progam 
one output at the time. 



4. After lO^s delay, pulse the CEi input to 
logic low for 0.3 to 0.5ms. 

5. After lO^us delay, remove +17V from the 
programmed output. 

6. To verify programming, after 10)us delay, 
lower Vcc to Vcch = +5.5 ±.2V, and apply 
a logic low level to the CE-| input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl = 



+4.5 ± .2V, and verify that the pro- 
grammed output remains in the high 
state. 

7. Raise Vcc to Vccp = 8.75 ± .25V, and 
repeat steps 3 through 6 to program other 
bits at the same address. 

8. After 1 0^is delay, repeat steps 2 through 7 
to program all other address locations. 



TYPICAL PROGRAMMING SEQUENCE 



Vccp — - 
Vcc 
ov — 



+ 17.0V — — !■ 1 

90% + 

OUTPUT / 
VOLTAGE i 

OV -JflO'/o 



T PR -(PROGRAM) 



VcCH- 



1 



(VERIFY)* 



TR= IOms 
MIN 



-VcCL 



^ Bn-I 

ru 



"u Lr""u 



Tps- (PAUSE) 




•Programming verification at both high and low Vcc margins is optional. For convenience, verification 
can also be executed at the operating Vcc limits specified in the dc characteristics. 
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82S100-I,N • 82S101-I,N 



DESCRIPTION 

The 82S100 (tri-state outputs) and the 
82S1 01 (open collector outputs) are Bipolar 
Programmable Logic Arrays, containing 48 
product terms (AND terms), and 8 sum 
terms (OR terms). Each OR term controls an 
output function which can be programmed 
either true active-high (Fp), or true active- 
low (Fp). The true state of each output 
function is activated by any logical combi- 
nation of 16-input variables, or their com- 
plements, up to 48 terms. Both devices are 
field programmable, which means that 
custom patterns are immediately available 
by following the fusing procedure outlined 
in this data sheet. 

The 82S100 and 82S101 are fully TTL com- 
patible, and include chip-enable control for 
expansion of input variables, and output 
inhibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
product terms and application in bus- 
organized systems. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+75°C) specify N82S100/101,I or N, and for 
the military temperature range (-55° C to 
+125°C) specify S82S100/101,I. 

FPLA EQUIVALENT LOGIC PATH 




LOGIC FUNCTION 



Typical Product Term: 
Po = 'o* 'i • 'a* 's • Ii3 

Typical Output Functions: 

Fo = (CE) + (Po_+ Pi +JP2) @S = Closed 

Fo* = (CE) + (Po» Pi • P2) (S S = Open 

NOTE 

For each of the 8 outputs, either the function Fp 
(active-high) or Fp (active low) is available, but not 
both. The required function polarity is programmed 
via link (8). 



APPLICATIONS 

• CRT display systems 

• Random logic 

• Code conversion 

• Peripheral controllers 

• Function generators 

• Lool(-up and decision tables 

• Microprogramming 

• Address mapping 

• Cliaracter generators 

• Sequential controllers 

• Data security encoders 

• Fault detectors 

• Frequency synthesizers 



PIN CONFIGURATION 



l,N PACKAGE* 



FEt 1 1 




28] 


I7 IT 




27 1 1. 


le IT 

* Li- 




m '* 


Is rr 




"25] 1,0 


'•U 




24] In 


u[I 






.,[T 




m 


..[I 




20] lis 


F, Qo 




HI ^ 


F.QI 




m '''' 


Fs [T 




13 F, 


F.[a 




je] F, 


GND [jJ 




1]F. 



• I = Ceramic 
N = Plastic 

fOpen during normal operation 



TRUTH TABLE 



MODE 


Pn 


CE 


Sr 1 f(Pn) 


Fp 


Fp 


Disabled 












(82S101) 


X 


1 


X 


1 


1 


Disabled 
(82S100) 


Hi-Z 


Hi-Z 




1 





Yes 


1 





Read 













1 














X 





No 





1 



THERMAL RATINGS 







COM- 


TEMPER- 


MILI- 


MER- 


ATURE 


TARY 


CIAL 


Maximum 






junction 


175°C 


150°C 


Maximum 






ambient 


125°C 


75° 


Allowable thermal 






rise ambient 






to junction 


50'' C 


75° C 



LOGIC DIAGRAM 



SUM MATRIX 
(POSITIVE "OR" GATES) 



JT 






•rvL^zy -y-h V , 




PRODUCT MATRIX 
(POSITIVE "AND" GATES) 



PRODUCT 
TERMS 



OUTPUT 
FUNCTIONS 



vcc 
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ABSOLUTE MAXIMUM RATINGS^ 



PARAMETER 


RATING 


UNIT 


Min 


Max 


Vcc 


Supply voltage 




+7 


Vdc 


ViN 


Input voltage 




+5.5 


Vdc 


VoUT 


Output voltage 




+5.5 


Vdc 


llN 


Input currents 


-30 


+30 


mA 


lOUT 


Output currents 




+100 


mA 




Temperature range 








Ta 


Operating 










N82S100/101 





+75 






S82S100/101 


-55 


+125 




TSTG 


Storage 


-65 


+150 





DC ELECTRICAL CHARACTERISTICS N82S100/101: 0° < Ta < +75°G, 4.75V < Vcc < 5.25V 

S82S100/101: -55° < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S100/101 


S82S100/101 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input voltages 
ViH High 
V|L Low 
Vic Clamp3.4 


Vcc = Max 
Vcc = Min 
Vcc = Min, liN = -18mA 


2 


-0.8 


0.85 
-1.2 


2 


-0.8 


0.8 
-12 


V 


Output voltage 
VoH High (82S1 00)3,6 
Vol Low3,6 


Vcc = Min 
lOL = 9.6mA 
loH = -2mA 


2.4 


0.35 


0.45 


2.4 


0.35 


0.50 


V 


Input current 
liH High 
liL Low 


ViN = 5.5V 
ViN = 0.45V 




<1 
-10 


25 

-100 




<1 
-10 


50 
-150 


mA 


Output current 
lOLK Leakage^ 
lO(OFF) Hi-Z state (82S1 00)7 

los Short circuit (82S1 00)4,8 


Vcc = Max 
VouT = 5.5V 
VouT = 5.5V 
VoUT = 0.45V 

VouT = OV 


-20 


1 
1 

-1 


40 
40 

-40 
-70 


-15 


1 
1 

-1 


60 
60 
-60 
-85 


mA 

mA 
mA 


Ice Vcc supply currents 


Vcc = Max 




120 


170 




120 


180 


mA 


Capacitance7 
Gin Input 
CouT Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




8 
17 






8 
17 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 4700, R2 = lka Cl = 30pF 

N82S100/101: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S100/101: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S100/101 


S82S100/101 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 




Access time 


















ns 


TiA 


Input 


Output 


Input 




35 


50 




35 


80 




TCE 


Chip enable 


Output 


Chip enable 




15 


30 




15 


40 






Disable time 


















ns 


TcD 


Chip disable 


Output 


Chip enable 




15 


30 




15 


40 





NOTES on following page. 
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NOTES 

1 . Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This Is a stress rating only, and functional operation of the device of these or any other 
condition above those indicated in the operation of the device specifications is not Implied. 

2. All typical values are at Vcc = 5V, Ta = 25° C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at the time. 

5. Measured with Vil applied to CE and a logic high stored. 

6. Measured with a programmed logic condition for which the output test is at a low logic level. Output 
sink current Is applied thru a resistor to Vcc- 

7. Measured with: Vih applied to CE. 

8. Duration of short circuit should not exceed 1 second. 

9. Ice Is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



X 




SCOPE AND JIG 
CAPACITANCE) 



TIMING DIAGRAM 




TIMING DEFINITIONS 

TcE Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

TcD Delay between when Chip Enable 
becomes high and Data Output is 
in off state (Hi-Z or high). 

TiA Delay between beginning of valid 
Input (with Chip Enable low) and 
when Data Output becomes valid. 

VIRGIN DEVICE 

The 82S100/101 are shipped in an unpro- 
grammed state, characterized by: 

1 . All internal Ni-Cr links are intact. 

2 . Each product term (P-term) contains both 
true and complement values of every 
input variable Im (P-terms always logical- 
ly "false"). 



3 . The "OR" Matrix contains all 48-P-terms. 

4 . The polarity of each output is set to active 
high (Fp function). 

5 . All outputs are at a low logic level. 

RECOMMENDED 
PROGRAMMING PROCEDURE 

To program each of 8 Boolean logic func- 
tions of 16 true or complement variables, 
including up to 48 P-terms, follow the Pro- 
gram/Verify procedures for the "AND" ma- 
trix, "OR" matrix, and output polarity out- 
lined below. To maximize recovery from 
programming errors, leave all links in un- 
used device areas intact. 



SET-UP 

Terminate all device outputs with a 10K 
resistor to +5V. Set GND (pin 14) to OV. 



INPUT PULSES 



♦3.0V > 



-1^10% 

\ "^t 



Measurements: All circuit delays are measured at the 
+1.5V level of inputs and outputs. 



Output Polarity 

PROGRAM ACrrVE LOW 
(Fp FUNCTION) 

Program output polarity before program- 
ing "AND" matrix and "OR" matrix. Pro- 
gram 1 output at the time. (S) links of unused 
outputs are not required to be fused. 

1. Set FE (pin 1) to Vfel- 

2. Set Vcc (pin 28) to Vccl. 

3. Set CE (pin 19), and lo through lis to Vih. 

4. Apply VoPH to the appropriate output, 
and remove after a period tp. 

5. Repeat step 4 to program other outputs. 

VERIFY OUTPUT POLARITY 

1 . Set FE (pin 1) to Vfel; set Vgc (pin 28) to 
Vccs. 

2. Enable the chip by setting CE (pin 19) to 
Vil. 

3. Address a non-existent P-term by apply- 
ing Vih to all inputs lo through I15. 

4. Verify output polarity by sensing the 
logic state of outputs Fo through F7. All 
outputs at a high logic level are pro- 
grammed active low (Fp function), while 
all outputs at a low logic level are pro- 
grammed active high (Fp function). 

5. Return Vcc to Vccp or Vccl- 
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"AND" Matrix 

PROGRAM INPUT VARIABLE 

Program one input at the time and one P- 
term at the time. All input variable links of 
unused P-terms are not required to be 
fused. However, unused input variables 
must be programmed as Don't Care for all 
programmed P-terms. 

1 . Set FE (pin 1) to Vfel and Vcc (pin 28) 
to Vccp- 

2. Disable all device outputs by setting 
CE (pin 19) to ViH. 

3 . Disable all input variables by applying 
Vix to inputs lo through I15. 

4 . Address the P-term to be programmed 
(No. through 47) by forcing the corre- 
sponding binary code on outputs Fo 
through F5 with Fo as LSB. Use stand- 
ard TTL logic levels Vohf and Volf._ 

5a. If the P-term contains neither lo nor lo 
(mput is a Don't Care), fuse both lo and 
lo links by executing both steps 5b and 
5c, before continuing with step 7. 

5 b . If^the P-term contains lo, set to fuse the 
lo link by lowering the input voltage at 
lo from Vix to Vih. Execute step 6. 

5 c . If the P-term contains lo, set to fuse the 

lo link by lowering the input voltage at 
lo from Vix to Vil. Execute step 6. 

6 a . After to delay, raise FE (pin 1 ) from Vfel 

to Vfeh. 

6 b . After to delay, pulse the CE input from 

Vih to Vix for a period tp. 
6c . After to delay, return FE input to Vfel- 

7 . Disable programmed input by return- 
ing lo to Vix. 

8 . Repeat steps 5 through 7 for all other 
input variables. 

9 . Repeat steps 4 through 8 for all other P- 
terms. 

1 . Remove Vix from all input variables. 

VERIFY INPUT VARIABLE 

1. Set FE (pin 1) to Vfel; set Vcc (pin 28) to 
Vccp. 

2. Enable F7 output by setting CE to Vix. 

3. Disable all inputvariables by applying Vix 
to inputs lo through hs. 

4. Address the P-term to be verified (No. 
through 47) by forcing the corresponding 
binary code on outputs Fo through F5. 



5. Interrogate input variable lo as follows: 

A. Lower the input voltage at lo from Vix 
to Vih, and sense the logic state of 
output F7. 

B. Lower the input voltage at lo from Vih 
to Vil, and sense the logic state output 
F7. 



The state of lo contained in the P-term is 
determined in accordance with the follow- 
ing truth table: 







INPUT VARIABLE STATE 


lo 


F7 


CONTAINED IN P-TERM 





1 


lo 


1 













lo 


1 


1 







1 


Don't Care 


1 


1 










(lo). (T^) 


1 








Note that 2 tests are required to uniquely 
determine the state of the input variable 
contained in the P-term. 



6. Disable verified input by returning lo to 
Vix. 

7. Repeat steps 5 and 6 for all other input 
variables. 

8. Repeat steps 4 through 7 for all other P- 
terms. 

9. Remove Vix from all input variables. 

"OR" MATRIX 
PROGRAM PRODUCT TERM 

Program one output at the time for one P- 
term at the time. All Pn links in the "OR" 
matrix corresponding to unused outputs 
and unused P-terms are not required to be 
fused. 

1. Set FE (pin 1) to Vfel. 

2. Disable the chip by setting CE (pin 19) 
to ViH. 

3. After to delay, set Vcc (pin 28) to Vccs , 
and inputs le through I15 to Vih, Vil, or 
Vix. 

4. Address the P-term to be programmed 
(No. through 47) by applying the 
corresponding binary code to input 



variables lo through I5, with lo as LSB. 

5a. If the P-term is contained in output 
function Fo(Fo = 1 orFo = 0),gottostep 
6, (fusing cycle not required). 

5b. If the P-term is not contained in output 
function Fo(Fo = Oor Fo = 1), set to fuse 
the Pn link by forcing output Fo to 
VoPF. 

6a. After to delay, raise FE (pin 1) from 
Vfel to Vfeh. _ 

6b. After to delay, pulse the CE input from 
Vih to Vix for a period tp. 

6c. After tD delay, return FE input to Vfel- 

6d. After to delay, remove Vqpf from out- 
put Fo. 

7. Repeat steps 5 and 6 for all other out- 
put functions. 

8. Repeat steps 4 through 7 for all other 
P-terms. 

9. Remove Vccs from Vcc 

VERIFY PRODUCT TERM 

1. Set FE (pin 1) to Vfel. 

2. Disable the chip by setting CE (pin 19) to 



OUTPUT 




Active High 


Active Low 


P-TERM LINK 


(Fp) 


(Fp) 







1 


Fused 


1 





Present 



7. Repeat steps 4 through 6 for all other P- 
terms. 

8. Remove Vccs from Vcc 



Vih. 

After to delay, set Vcc (pin 28) to Vccs, 
and inputs lothrough hsto Vih, Vil, or Vix. 
Address the P-term to be verified (No. 
through 47) by applying the correspond- 
ing binary code to input variables lo 
through I5. 

After to delay, enable the chip by setting 
CE (pin 19) to Vil. 

To determine the status of the Pn link in 
the "OR" matrix for each output function 
Fp or Fp, sense the state of outputs Fo 
through F7. The status of the link is given 
by the following truth table: 
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL) 



OUTPUT 

VOLTAGE 10% 
VOPL — 



vccs 

VCCL- 



± 



^(VERIFYj 



VlL- 



IT 



u — 



u 



"AND" MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL) 



^CC = ^CCP 



VOLF- 
V|X 



I 



(verify output) 
Vfeh- 



T 
11 

II 

Vni--L 



I 



FUSE 

ENABLE VpEL- 



" ^=90% 

lO'/o-/-"' 



IT" 



I 



(PAUSE) 
(VERIFY) 



"OR" MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL) 



^ccs- 
Vcc Vccp- 

V|H- 

•o 5 

Vqpf- 



d|*_ (PnNOT IN Fp/Fp) 

"» (Fp) 



VOL- 



FUSE 
ENABLE 



-T7L 
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PROGRAMMING SYSTEM SPECIFICATIONS^ (Ta = +25° C) 











LIMITS 








v% A ff% M ■ Mw^^irw^ r% 












PARAMETER 


TEST CONDITIONS 


Min 


Typ 


Max 


UNIT 


VCCS 


Vcc supply (program/verify 


Ices = 550mA, min, 


8.5 


8.75 


9.0 


V 




"OR", verify output polarity)2 


Transient or steady state 










VCCL 


Vcc supply (program output polarity) 







0.4 


0.8 


V 


Ices 


lr*n limit (nrnnram "OR") 


Vecs = +8.75 ± .25V 


550 




1,000 


mA 




Output voltage 










V 


VoPH 


Program output polarity 3 


•OPH oUU Jl iiOlTlA 


16.0 


17.0 


18.0 




VoPL 


Idle 







0.4 


0.8 




lOPH 


Output current limit (Program output 


VoPH = +17± 1V 


275 


300 


325 


mA 




polarity) 














Input voltage 










V 


\/lLJ 

VIH 


l-l!/iK 

nign 




A 




O.O 




ViL 


Low 







0.4 


0.8 






Input current 










Ilk 


llH 


High 


ViH = +5.5V 






50 




IlL 


Low 


ViL = OV 






-500 






Forced output voltage 










V 


VOHF 


High 




2.4 




5.5 




VOLF 


Low 







0.4 


0.8 






Output current 












lOHF 


Hiah 


Vnup = +5 5V 






100 


uA 


•OLF 


Low 


VOLF = OV 






-1 


mA 


Vix 


Ge program enable level 




9.5 


10 


10.5 


V 


lixi 


Input variables current 


Vix = +10V 






2.5 


mA 


llX2 


CE input current 


Vix = +10V 






5.0 


mA 


Vfeh 


FE supply (program)3 


Ifeh = 300 ± 25mA, 


16.0 


17.0 


18.0 


V 
















Vfel 


FE supply (idle) 


Ifel = -1mA, max 


1.25 


1.5 


1.75 


V 


Ifeh 


FE supply current limit 


Vfeh = +17± 1V 


275 


300 


325 


mA 


Vccp 


Vcc supply (program/verify "AND") 


lecp = 550mA, min, 


4.75 


5.0 


5.25 


V 




Transient or steadv state 










Iccp 


Ice limit (program "AND") 


Vccp = +5.0 ± .25V 


550 




1,000 


mA 


VoPF 


Forced output (program) 




9.5 


10 


10.5 


V 


lOPF 


Output current (program) 








10 


mA 


Tr 


Output pulse rise time 




10 




50 


MS 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms5 


to 


Pulse sequence delay 




10 






MS 


TpR 


Programming time 






0.6 




ms 


TpR 

TpR + Tps 


Programming duty cycle 








50 


% 


Fl 


Fusing attempts per link 








2 


cycle 


Vs 


Verify threshold4 




1.4 


1.5 


1.6 


V 



NOTES 



1. These are specifications which a Programming System must satisy in order to be qualified by 
Signetics. 

2. Bypass Vcc to GND with a O.OI/uf capacitor to reduce voltage spil<es. 

3. Care should be taken to ensure that the voltage is maintained during the entire fusing cycle. The 
recommended supply is a constant current source clamped at the specified voltage limit. 

4. Vs is the sensing threshold of the FPLA output voltage for a programmed link. It normally constitutes 
the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

5. These are new limits resulting from device improvements, and which supersede, but do not obsolete 
the performance requirements of previously manufactured programming equipment. 
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16X48X8 FPLA PROGRAM TABLE 



O 

UJ 

z 

g 

CO 

> 
m 

Q 



CL 

o 
o 
liJ 
OQ 



O 

Ql 

w 

X 
H 



< 

a. 
Q 

LU 
N 



o 

CO 

>- 

CO 



X 2 

X n 

IX. D 

o o 



> 

LU CO 

o ■ 

LU 
QC 
LU 



Z 
LU 



O 

o 



Q 
QC 
O 

QC uu 



CE 

LU O 



< 

z 



2 
o 

co 

D 

o 



CO 

< 9 
o ^ 

§ i 

Q_ CO 



CO 
h- 
QC 
< 

a. 

UL 

O 

QC 
LU 
CO 

D 
Z 

< 

o 



PROGRAM TABLE ENTRIES 


INPUT VARIABLE 


OUTPUT FUNCTION 


OUTPUT ACTIVE LEVEL 


Im 


Im 


Don't Care 


Prod. Term 
Present in Fp 


Prod. Term Not 
Present in Fr 


Active 
High 


Active 
Low 


H 


L 


— (dash) 


A 


• (period) 


H 


L 


NOTE 






NOTES 




NOTES 




Enter (— ) for unused inputs of used 
P-terms. 


1. Entries independent of output polarity. 

2. Enter (A) for unused outputs of used P-terms. 


1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 



PRODUCT TERM* 






INPUT VARIABLE* 


NO. 


1 


■) 


1 


"1 


■] 


■j 






5 


4 


3 


2 


1 





9 


8 


7 


6 


5 


4 


3 


2 


1 








































1 


































2 




































































4 












































































































































































































10 


































11 


































12 


































13 


































14 


































15 


































16 


































17 


































18 


































19 




































































21 




































































23 


































24 


































25 


































26 


































27 


































28 


































29 


































30 


































31 


































32 


































33 


































34 


































35 


































36 


































37 


































38 


































39 


































40 


































41 


































':;:42^:: 


































43 


































44 




































































;:^::-:4§:\' 


































47 



































, 
1 

7 


> 

" 1 

OU 
6 


\C1 

1 

TPL 
5 


IVE 

1 

JT F 
4 


LE\ 

1 

UN 

3 


/EL* 
1 

CTIC 
2 


I 

DN* 
1 






































































































































































































































































































































































































































































































































































































































































































































































































' Input and Output fields of unused P-terms can be left blank. Unused inputs and outputs are FPLA terminals left floating. 
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PUNCHED CARD CODING 
FORMAT 

The FPLA Program Table can be supplied 
directly to Signetics in punched card form, 



using standard 80-column IBM cards. For order. Not all 48 Product Terms need to be 



each FPLA Program Table, the customer 
should prepare in input card deck in ac- 
cordance with the following format. Product 
Term cards 3 through 50 can be in any 



present. Unused Product Terms require no 
entry cards, and will be skipped during the 
actual programming sequence: 



CARD N0.1— Free format within designated fields. 



SIGNETICS 
DEVICE NO, 



CUSTOMER NAME 



PROGRAM TABLE NO. 



REVISION 
{1 ALPHA CHAR.) 



SYMBOLIZED PART NO. 



CARD NO. 2- 



OUTPUT ACTIVE LEVEL (8) TOTAL PRODUCT TERMS USED (2 DECIMAL DIGITS) COMMENTS (FREE FORMAT) 



CARD NO. 3 through NO. 50 

1 1 1 1 11 1 11 1 2222222222333333333344444444445555555555666666666677777777778 
1234567890123456789012345678901234567890123456789012 3 456789012345678901234567890 



INPUT VARIABLE (16) OUTPUT FUNCTION (8) COMMENTS (FREE FORMAT) 

PRODUCT TERM NO. (00 THROUGH 47) 



CARD NO. 51 



COMMENTS (FREE FORMAT) 



Output Active Level entries are determined 
in accordance with the following table: 



OUTPUT ACTIVE LEVEL 


Active high 

H 


Active low 

L 



1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 



Input Variable entries are determined in 
accordance with the following table: 



INPUT VARIABLE 


Im 


Im 


Don't care 


H 


L 


— (dash) 



NOTE 

Enter (— ) for unused inputs of used P-terms. 



Output Function entries are determined in 
accordance with the following table: 



OUTPUT FUNCTION 


Product term 


Product term not 


present in Fr 


present in Fp 


A 


• (period) 



NOTES 

1. Entries independent of output polarity. 

2. Enter (A) for unused outputs of used P-terms. 
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TWX TAPE CODING FORMAT 

The FPLA Program Table can be sent to 
Signetics in ASCII code format via airmail 
using any type of 8-level tape (paper, mylar, 
fanfold, etc.), or via TWX: just dial (910) 339- 



9283, tell the operator to turn the paper 
puncher on, and acknowledge. At the end of 
transmission instruct the operator to send 
tape to Signetics Order Entry. 
A number of Program Tables can be se- 



quentially assembled on a continuous tape 
as follows, however limit tape length to a roll 
of 1.75 inch inside diameter, and 4.25 inch 
outside diameter: 



24" ' 
I LEADER I 
I (C/R) I 



T" 



I I MAIN I 7 
S I HEADING I '^J 



SUB 
HEADING 

(1) 



25 

RUBOUTS 
MIN. 



PROGRAM TABLE 
DATA (1) 



25 
(C/R) 
MIN. 



SUB 
HEADING 
(N) 



I ~ "~T ~ i~ T" ~ Ty 

' RUBOUTS I PROGRAM TABLE 1 3 Urailer^ 
I MIN. • DATA (N) | ^ I (C/R) J^\^ 



A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character, 
whether used or not: 



1. Customer Name 4. Purchase Order No. 

2. Customer TWX No. 5. Number of Program Tables 

3. Date 6. Total Number of Parts 



B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry 
preceded by a ($) character, whether used or not: 

1. Signetics Device No. 4. Date ■. 

2. Program Table No. ■. 5. Customer Symbolized Part No 

3. Revision . 6. Number of Parts 



C. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data 
consists of Output Active Level, Product Term, and Output Function information separated by appropriate identifiers in 
accordance with the following format: 



START OF DATA TEXT 
(CONTROL A or B) 
START OF DATA 

FIELD 
_ ACTIVE LEVEL 
IDENTIFIER 
ACTIVE LEVEL DATA 
(8 DIGITS, H/L) 
I 



START OF DATA FIELD 
I— PRODUCT TERM IDENTIFIER 
f— 1 SPACE (MANDATORY) 

PRODUCT TERM NUMBER 
(2 DECIMAL DIGITS) 
START OF DATA FIELD 
INPUT VARIABLE IDENTIFIER 
INPUT VARIABLE DATA 
(16 DIGITS, H/L/-) 



inr-i r-y rl i — 



START OF DATA FIELD 

OUTPUT FUNCTION IDENTIFIER 



END OF DATA TEXT . 
(CONTROL C) 



OUTPUT FUNCTION DATA 
(8 DIGITS, A/«) 

. . \ - 



INPUT AND OUTPUT DATA FOR 
ALL PRODUCT TERMS USED 



STX* A F7F6F5F4F3F2F1F0* P 00* I Ii5ll4ll3ll2lllll0l9l8i7l6l5l4l3l2lll0* F F7F6F5F4F3F2F1 Fq* P 01, 



P Fn ETX 



Entries for the 3 Data Fields are determined in accordance with the following Table: 



INPUT VARIABLE 


im 


Im 


Don't care 


H 


L 


— (dash) 



NOTE 

Enter (— ) for unused Inputs of used P-terms. 



OUTPUT FUNCTION 


Product term 


Product term not 


present in Fp 


present in Fp 


A 


• (period) 



1. Entries independent of output polarity. 

2. Enter (A) for unused outputs of used P-terms. 



OUTPUT ACTIVE LEVEL 


Active high 

H 


Active low 

L 



1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 



Although the Product Term data are shown entered in sequence, this is not necessary. It is possible to input only one Product 
Term, if desired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the 
maximum number of Product Terms entered. 



NOTES 

1. Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts 
to less than 25. 

2. P-Terms can be re-entered any number of times. The last entry for a particular P-Term will be 
interpreted as valid data. 

3. Any P-Term can be deleted entirely by inserting the character (E) immediately following the P-Term 
number to be deleted, i.e., *P 25E deletes P-Term 25. 

4. To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be 
interspersed between data groups, but only preceding an asterisk (*). 

5. Comments are allowed between data fields, provided that an asterisk (*) is not used in any Heading or 
Comment entry. 
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TYPICAL APPLICATIONS 



SUBROUTINE ADDRESS MAP 



MAIN MEMORY 



ADDRESS MAP 



JUMP CONDIT. 



A 



(FPLA) 2 
BRANCH LOGIC 



/\(8) 



16 BIT INSTRUCTION 





(FPLA) 1 


CE 





MICROPROGRAM 
ROM 



SUB 1 

"^uiF" 



\7 

CONTROL FIELD 



SEQUENTIAL CONTROLLER 



PARITY 
GENERATOR 



PAR CHECK & 
LATCH 



^1 
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DESCRIPTION 

The 82S200 (tri-state outputs) and the 
82S201 (open collector outputs) are Bipolar 
Programmable Logic Arrays, containing 48 
product terms (AND terms), and 8 sum terms 
(OR tems). Each OR term controls an output 
function which can be programmed either 
true active-high (Fp), ortrue active-low (Fp*). 
The true state of each output function is 
activated by any logical combination of 16- 
input variables, or their complements, up to 
48 terms. Both devices are mask program- 
mable by supplying to Signetics Program 
Table data in one of the formats specified in 
this data sheet. 

The 82S200 and 82S201 are fully TTL com- 
patible, and include chip enable control for 
expansion of input variables, and output 
inhibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
product terms and application in bus- 
organized systems. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°G to 
+75° 0) specify N82S200/201 , 1 or N, and for 
the military temperature range (-55° C to 
+125°C) specify S82S200/201, I. 



PLA EQUIVALENT LOGIC PATH 




LOGIC FUNCTION 



Typical Product Term: 
Po = lo« li • l2» I5 • '13 

Typical Output Functions: 

Fo = (CE) + (Po_+ Pi + P2) @S = Closed 

Fo* = (CE) + (Po* P^• P2) @S = Open 

NOTE 

For each of the 8 outputs, either the function Fp 
(active-high) or Fp (active low) is available, but not 
both. The required function polarity is programmed 
via link (S). 



APPLICATIONS 

• CRT display systems 

• Random logic 

• Code conversion 

• Peripheral controllers 

• Function generators 

• Look-up and decision tables 

• Microprogramming 

• Address mapping 

• Character generators 

• Sequential controllers 

• Data security encoders 

• Fault detectors 

• Frequency synthesizers 



PIN CONFIGURATION 



l,N PACKAGE* 



Nctpr 




28] Vcc 






"27] Ig 








ug: 




m I10 


uu: 




24] 1,1 






"23] 1,2 






22] 1,3 


.,[1 




TT] Il4 


'.[£ 




lo] Ii5 






I9] ci 


F.Oi 




"is] Fo 


Fs [T2 




n]F, 


F4 [1? 




"lis] F2 


GND [lT 




Til F3 



*! = Ceramic 
N = Plastic 

tOpen during normal operation 



TRUTH TABLE 



THERMAL RATINGS 



MODE 


Pn 


CE 


Sr 1 f(Pn) 


Fp 




Disabled 
(82S201) 


X 


1 


X 


1 


1 


Disabled 
(82S200) 


Hi-Z 


Hi-Z 


Read 


1 







Yes 


1 





1 


X 





No 





1 







COM- 


TEMPER- 


MILI- 


MER- 


ATURE 


TARY 


CIAL 


Maximum 






junction 


175°C 


150°C 


Maximum 






ambient 


125°C 


75° C 


Allowable thermal 






rise ambient 






to junction 


50° C 


75° C 



LOGIC DIAGRAM 



SUM MATRIX 
(POSITIVE "OR" GATES) 





— twv^ 



PRODUCT MATRIX 
(POSITIVE "AND" GATES) 



PRODUCT 
TERMS 



OUTPUT 
FUNCTIONS 
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ABSOLUTE MAXIMUM RATINGS' 



PARAMETER 


RATING 


UNIT 






Vcc 


Supply voltage 






+7 




ViN 


Input voltage 






+5.5 


Vdc 


VoUT 


Output voltage 






+5.5 


Vdc 


llN 


Input currents 


-30 




+30 


mA 


lOUT 


Output currents 






+100 


mA 




Temperature range 










Ta 


Operating 












N82S200/201 







+75 






S82S200/201 


-55 




+125 




TSTG 


Storage 


-65 




+150 





DC ELECTRICAL CHARACTERISTICS N82S200/201 0° < Ta < +75° C, 4.75V < Vcc < 5.25V 

S82S200/201 : -55° C < Ta < +1 25° 0, 4.5V < Vcc < 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S200/201 


S82S200/201 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltages 
ViH High 
ViL Low 
Vic Clamp3,4 


Vcc = Max 
Vcc = Min 
Vcc = Min, I|N 7 -18mA 


2 


-0.8 


0.85 
-1.2 


2 


-0.8 


0.8 
-1.2 


V 


Output voltage 
VoH High (82S200)3,5 
Vol Low3,6 


Vcc = Min 
lOH = -2mA 
lOL = 9.6mA 


2.4 


0.35 


0.45 


2.4 


0.35 


0.50 


V 


Input current 
liH High 
liL Low 


ViN = 5.5V 
V|N = 0.45V 




<1 
-10 


25 

-100 




<1 
-10 


50 
-150 




Output current 
lOLK Leakage7 
lO(OFF) Hi-Z state (82S200)7 

los Short circuit (82S200)4.8 


Vcc = Max 
VouT = 5.5V 
VoUT = 5.5V 
VouT = 0.45V 

VouT = OV 


-20 


1 
1 

-1 


40 
40 
-40 
-70 


-15 


1 
1 

-1 


60 
60 
-60 
-85 


mA 

/uA 

mA 


Ice Vcc supply currents 


Vcc Max 




120 


170 




120 


180 


mA 


Capacitance^ 
Gin Input 
Gout Output 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




8 
17 






8 
17 




PF 
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AC ELECTRfCAL CHARACTERISTICS Ri = 470a R2 = lkn, Cl = 30pF 

N82S200/201: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S200/201: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S200/201 


S82S200/201 


UNIT 


MIn 


Typ2 


Max 


Min 


Typ2 


Max 


TiA 
TcE 


Access time 
Input 

Chip enable 


Output 
Output 


Input 
Chip enable 




35 
15 


50 
30 




35 
15 


80 
50 


ns 


TCD 


Disable time 
Chip disable 


Output 


Chip enable 




15 


30 




15 


50 


ns 



NOTES 

1 . Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only, and functional operation of the device of these or any other 
condition above those indicated in the operation of the device specifications is not implied. 

2. All typical values are at Vcc = 5V, Ta = 25° 0. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at the time. 

5. Measured with Vil applied to CE and a logic high stored. 

6. Measured with a programmed logic condition for which the output test is at a low logic level. Output 
sink current is applied thru a resistor to Vcc 

7. Measured with: Vih applied to CE. 

8. Duration of short circuit should not exceed 1 second. 

9. Ice is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



Vcc 

I 




1 




+5V 


1 
1 






1 
1 


DUT 




1 

CE 0— ^ 


GND 


"i- -±r (INCLUDES 

- SCOPE AND JIG 
CAPACITANCE) 


1 



TIMING DIAGRAM 



INPUT PULSES 



\ '-^f 



Measurements: All circuit delays are measured at 
the +1.5V level of inputs and outputs. 




TIMING DEFINITIONS 

TcE Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

TcD Delay between when Chip Enable 
becomes high and Data Output is 
in off state (Hi-Z or high). 

TiA Delay between beginning of valid 
Input (with Chip Enable low) and 
when Data Output becomes valid. 
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16X48X8 PLA PROGRAM TABLE 



PROGRAM TABLE ENTRIES 


INPUT VARIABLE 


OUTPUT FUNCTION 


OUTPUT ACTIVE LEVEL 


Im 


Im 


Don't Care 


Prod. Term 
Present in Fp 


Prod. Term Not 
Present in Fp 


Active 
High 


Active 
Low 


H 


L 


— (dash) 


A 


• (period) 


H 


L 


NOTE 

Enter (— ) for unused inputs of used 
P-terms. 


NOTES 

1. Entries independent of output polarity, 

2. Enter (A) for unused outputs of used P-terms. 


NOTES 

1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 



CO 

o 

UJ 

z 

o 



> 
ffi 

Q 

UJ 

I- 

UJ 

^ 

Q. 

o 
o 

UJ 

m 

O 
I- 

z 
g 

H 

o 

Q. 



X 



< 
CL 

Q 
LU 
N 
_J 

o 

CD 



Q 
LU 
> 



O O 



LU O 
"5 LU 

DC 



CO 

z 

LU 

o 
o 



DC 
LU 
Q 
CE 
O 



2 

o 

co 

D 
O 



< 

Q- 
U- 
O 

CC 
LU 
CD 

D 
Z 



< 
D 



PRODUCT TERM* 






INPUT VARIABLE* 


NO. 


1 


1 


1 


1 


1 


1 






5 


4 


3 


2 


1 





9 


8 


7 


6 


5 


4 


3 


2 


1 










































































2 


































3 


































4 


































5 


































6 


































7 


































8 


































9 


































10 


































11 
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14 


































15 


































16 


































17 


































18 


































19 
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29 
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31 


































32 
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34 
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36 


































37 


































38 


































39 


































40 


































41 


































42 


































43 


































44 


































45 


































46 


































47 



































1 

7 


_ 
OU 

6 


^CT 
1 

1 

TPL 

5 


IVE 

1 

. _l 
T F 

4 


"~ 

_ J 
JN( 

3 


^EL' 
— 1 

I 

DTK 

2 


1 

1 

)N* 

1 






































































































































































































































































































































































































































































































































































































































































































































































































*lnput and Output fields of unused P-terms can be left blank. Unused inputs and outputs are PLA terminals left floating. 
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PUNCHED CARD CODING 
FORMAT 

The PLA Program Table can be supplied 
directly to Signetics in punched card form, 



using standard 80-column IBM cards. For 
each PLA Program Table, the customer 
should prepare an input card deck in ac- 
cordance with the following format. Product 
Term cards 3 through 50 can be in any 



order. Not all 48 Product Terms need to be 
present. Unused Product Terms require no 
entry cards, and will be skipped during the 
actual programming sequence: 



CARD N0.1— -Free format within designated fields. 



SIGNETICS 
DEVICE NO. 



CUSTOMER NAME 



PROGRAM TABLE NO. 



REVISION 
(1 ALPHA CHAR.) 



SYMBOLIZED PART NO. 



CARD NO. 2— 



OUTPUT ACTIVE LEVEL (8) TOTAL PRODUCT TERMS USED (2 DECIMAL DIGITS) COMMENTS (FREE FORMAT) 



CARD NO. 3 through NO. 50 



11 11111111222222222233333333334444444444555555555 566666666667777 7 777771 
1234667890123456789012345678901234567890123 45678901 2 3456 789012345678901234567890 



I INPUT VARIABLE (16) OUTPUT FUNCTION (8) 

PRODUCT TERM NO. (00 THROUGH 47) 



COMMENTS (FREE FORMAT) 



CARD NO. 51 



COMMENTS (FREE FORMAT) 



Output Active Level entries are determined 
in accordance with the following table: 



OUTPUT ACTIVE LEVEL 


Active high 

H 


Active low 

L 



1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 



Input Variable entries are determined in 
accordance with the following table: 



INPUT VARIABLE 


Im 


Im 


Don't care 


H 


L 


— (dash) 



NOTE 

Enter (— ) for unused inputs of used P-terms. 



Output Function entries are determined in 
accordance with the following table: 



OUTPUT FUNCTION 


Product term 


Product term not 


present in Fp 


present in Fp 


A 


• (period) 



NOTES 

1. Entries independent of output polarity. 

2. Enter (A) for unused outputs of used P-terms. 
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TWX TAPE CODING FORMAT 

The PLA Program Table can be sent to 
Signetics in ASCII code format via airmail 
using any type of 8-level tape (paper, mylar, 
fanfold, etc.), or via TWX: just dial (910) 339- 



9283, tell the operator to turn the paper 
puncher on, and acknowledge. At the end of 
transmission instruct the operator to send 
tape to Signetics Order Entry. 
A number of Program Tables can be se- 



quentially assembled on a continuous tape 
as follows, however limit tape length to a roll 
of 1.75 inch inside diameter, and 4.25 inch 
outside diameter: 



1 24^^ ' 5 I 1 25 I SUB \ Ts I I 25 ! SUB | 25 ^ ' H "f" 12" 

LEADER I ^ MAIN HEADING RUBOUTS ■ PROGRAM TABLE ^ i .r,^^^... ..r,. . I , . 



<\ (C/R) 



MpTn.M-^l (C/R) I HEADING I RUBOUTS ■ PROGRAM TABLE (^/R) HEADING | rubOUTS [ PROGRAM TABLE I J ItraiLER< 
HEADING MIN. (1) MIN. I DATA (1) ] ^IN. (N) I MIN. « DATA (N) | H ^^/R) I \ 
-I 1 1 1 1 1 L — I 1 i_^J LA 



A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character, 
whether used or not: 

1. Customer Name 4. Purchase Order No. 



2. Customer TWX No. ^ 5. Number of Program Tables 

3. Date 6. Total Number of Parts 



B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry 
preceded by a ($) character, whether used or not: 

1. Signetics Device No. 4. Date 

2. Program Table No. 5. Customer Symbolized Part No 

3. Revision _ — 6. Number of Parts 



C. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data 
consists of Output Active Level, Product Term, and Output Function information separated by appropriate identifiers in 
accordance with the following format: 



START OF DATA TEXT 
(CONTROL A or B) 
_ START OF DATA 
FIELD 
ACTIVE LEVEL 
IDENTIFIER 
ACTIVE LEVEL DATA 
(8 DIGITS, H/L) 
, I 



START OF DATA FIELD 
r— PRODUCT TERM IDENTIFIER 
I — 1 SPACE (MANDATORY) 

PRODUCT TERM NUMBER 
(2 DECIMAL DIGITS) 
START OF DATA FIELD 
INPUT VARIABLE IDENTIFIER 
INPUT VARIABLE DATA 
(16 DIGITS, H/L/-) 



v 



(- START OF DATA FIELD 

r OUTPUT FUNCTION IDENTIFIER 



END OF DATA TEXT . 
(CONTROL C) 



OUTPUT FUNCTION DATA 
(8 DIGITS, A/») 

. . 1 



INPUT AND OUTPUT DATA FOR 
ALL PRODUCT TERMS USED 



STX* A F7F6F5F4F3F2F1F0* P OOM Il5ll4ll3ll2lllll0l9l8l7l6l5l4l3l2lll0* F F7F6F5F4F3F2F1 Fq* P 01. 



P Fo ETX 



Entries for the 3 Data Fields are determined in accordance with the following Table: 



INPUT VARIABLE 


Im 


Tm 


Don't care 


H 


L 


- (dash) 



NOTE 

Enter (— ) for unused inputs of used P-terms. 



OUTPUT FUNCTION 


Product term 


Product term not 


present in Fp 


present in Fp 


A 


• (period) 



NOTES 

1. Entries independent of output polarity. 

2. Enter (A) for unused outputs of used P-terms. 



OUTPUT ACTIVE LEVEL 


Active high 

H 


Active low 

L 



1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 



Although the Product Term data are shown entered in sequence, this is not necessary. It is possible to Input only one Product 
Term, if desired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the 
maximum number of Product Terms entered. 



NOTES 

1 Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts 
to less than 25. 

2. P-Terms can be re-entered any number of times. The last entry for a particular P-Term will be 
interpreted as valid data. 

3. Any P-Term can be deleted entirely by inserting the character (E) immediately following the P-Term 
number to be deleted, i.e., *P 25E deletes P-Term 25. 

4. To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be 
interspersed between data groups, but only preceding an asterisk (*). 

5. Comments are allowed between data fields, provided that an asterisk (*) is notused in any Heading or 
Comment entry. 
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TYPICAL APPLICATIONS 



SUBROUTINE ADDRESS MAP 



MAIN MEMORY 



JUMP CONDIT. 



A 



(PLA) 2 

(4) ,^ BRANCH LOGIC 



CE 



16 BIT INSTRUCTION 



ADDRESS MAP 




(PLA) 1 


►€ 


CE 





3i 



MICROPROGRAM 
ROM 



SUB 1 

"^uiJ" 



V 

CONTROL FIELD 



SEQUENTIAL CONTROLLER 



7=^ 



PARITY 
GENERATOR 



PAR CHECK & 
LATCH 



— OUTPUT 
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DESCRIPTION 

The 82S102 and 82S103 are Bipolar pro- 
grammable AND/NAND gate arrays, con- 
taining 9 gates sharing 16 common inputs. 
On-chip input buffers enable the user to 
individually program for each gate either 
the True dm), Complement (Ur\), or Don't 
Care (X) logic state of each input. In addi- 
tion, the polarity of each gate output is 
individually programmable to implement 
either AND or NAND logic functions. 

Alternately, if desired, OR/NOR logic func- 
tions can also be realized by programming 
for each gate the complement of its input 
variables, and output (DeMorgan theorem). 

Both devices are field-programmable, 
which means that custom patterns are 
immediately available by following the fus- 
ing procedure outlined in this data sheet. 

The 82S102 and 82S103 include chip- 
enable control for output strobing and in- 
hibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
input variables and application in bus- 
organized systems. 

Both devices are available in the commer- 
cial and military temperature ranges. For 
the commercial range (0° C to +75° C) speci- 
fy N82S102/103, I or N, and for the military 
range (-55°C to +125°C) specify 
S82S102/103, I. 



FEATURES 

• Field programmable (Nl-Cr link) 

• 16 input variables 

• 9 output functions 

• Chip enable input 

• I/O propagation delay: 

N82S102/103: 30ns max 
S82S102/103: 50ns max 

• Power dissipation: BOOmW typ 

• Input loading: 

N82S102/103: -IOOmA max 
S82S102/103: -150mA max 

• Output options: 

82S102: Open collector 
82S103: Tri-state 

• Output disable function: 

82S102: Hi 
82S103: Hi-Z 

• Fully TTL compatible 

APPLICATIONS 

• Random logic 

• Address decoders 

• Code detectors 

• Peripheral selectors 

• Fault monitors 

• Machine state decoders 

LOGIC DIAGRAM 



82S102-I,N • 82S103-I,N 
PIN CONFIGURATION 



l,N PACKAGE* 


..[I 




28] VcC 






!].„ 


u[I 






..d 




ID 1,„(Ia) 


'.E 






1, [I 










"22] I,,(Id) 


i.lX 






p. [I 




"20] I„(If) 


F, 




"19] CE 






jFj Fo 


F, [17 




T7]f, 






Tel F/ 


GND [lT 






*l = Ceramic 




N = Plastic 






For each of the 9 outputs, either the function Fp (active high) or Fp (active low) is available, but not both. 
The required function polarity is user programmable via fuse (S). 
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ABSOLUTE MAXIMUM RATINGS 



PARAMETER 



RATING 



Vcc 

ViN 
VOH 

Vo 

ilN 
I OUT 

Ta 



TSTG 



Supply voltage 
Input voltage 
Output voltage 

High (82S102) 

Off-state (82S103) 
Input current 
Output current 
Temperature range 

Operating 
N82S102/103 
S82S 102/1 03 

Storage 



+7 
+5.5 

+5.5 
+5.5 
±30 
+100 



to +75 
-55 to +125 
-65 to +150 



EQUIVALENT LOGIC PATH 




The Field Programmable Gate Array con- 
sists of 9 gates with individually program- 
mable inputs and outputs. 

The Inputs to each gate can be programmed 
either True dm), Complement (W, or Don't 
Care via corresponding links (j) and (k). The 
outputs of each gate can be programmed 
active-high (Fp) or active-low (F*) via corre- 
sponding links (S). Thus, each gate provides 
either of 2 output logic functions in terms of 
external input logic variables Xm as defined 
below (positive logic): 

At S = Open: 
Fp = + (Xo • Xi • X2 • Xm) = Yp 

At S = Closedj^ 

Fp = CE + (Xo + Xi + X2 + Xm) = yp 

m = 0, 1, 2 15 




p= 0,1,2 8 _ 

and where Xm = Im, Im, Don't Care, as as- 
signed by programming polarity of Inputs 
lo- Il5. 

When CE = low, all gates are enabled, and 
f; = Fp giving yp = Yp. 

PROGRAMMABLE LOGIC 
FUNCTIONS 

All internal links of virgin FPGAs are intact. 
Therefore, as shown in the Equivalent Logic 
Path, all symbolic switches are initially 
closed. Selective programming (opening) of 
links (J), (K), and (S) enables the user to 
assign input and output polarities to each 
gate for implementing NAND, NOR, AND, 
OR logic functions without changing the 
routing of input and Output wires. This is 
shown in the following diagrams for a typi- 
cal gate in terms of 2 input variables, which 
can be readily extended up to 16. 



z=xmy OR 2=x+ Y 




2 = X»Y OR Z = X^^ Y 




Z=X»Y OR Z=X+ Y 




2=X»Y OR z=x+y 
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DC ELECTRICAL CHARACTERISTICS N82S102/103: o°c < Ta < +75°C, 4 75V < Vcc < 5.25V 

S82S 102/1 03: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER1 


TEST CONDmONS 


N82S102/103 


S82S102/103 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Lowi 
ViH Higm 
Vic Clampi.3 


Vcc = Min 
Vcc = Max 
Vcc = Min, liN = -18mA 


2.0 


-0.8 


0.85 
-1.2 


2.0 


-0.8 


0.8 
-1.2 


V 


Output voltage 
Vol Lowi .4 
VoH High (828103)1.5 


Vcc = Min 
loL = 9.6mA 
Inu = -?mA 


2.4 


n 'T.R 
u.oo 


n Af^ 


2.4 


u.oo 


U.OU 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 




-10 

<1 


-100 
do 




-10 
<1 


-150 
50 




Output current 
lOLK Leakage (828102)6 
lo(OFF) Hi-Z state (828103)6 

los Short circuit (828103)3.7 


Vcc = Max 
VouT = 5.5V 
VouT = 5.5V 
VouT = 0.45V 

VoUT = OV 


-20 


1 
1 

-1 


40 
40 
-40 
-70 


-15 


1 
1 

-1 


60 
60 
-60 
-85 


mA 
mA 

mA 


ice Vcc supply currents 


Vcc = Max 




120 


170 




120 


180 


mA 


Capacitance 
CiN Input 
CouT Outpute 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




8 
15 






8 
15 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 47oa R2 = ikn. Cl = 30pF 

N828102/103: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
8828102/103: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S102/103 


S82S103/103 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


TiA 
TcE 


Access time 
Input 

Chip enable 


Output 
Output 


Input 
Chip enable 




20 
15 


30 
30 




20 
15 


50 
40 


ns 


TcD 


Disable time 
Chip disable 


Output 


Chip enable 




15 


30 




15 


40 


ns 



NOTES 

1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, Ta = 25° C. 

3. Test each output one at a time. 

4. Measured with a programmed logic condition for which the output under test is at a low logic level. 
Output sink current is supplied through a resistor to Vcc. 

5. Measured with Vil applied to CE and a logic high at the output. 

6. Measured with Vih applied to CE. 

7. Duration of short circuit should not exceed 1 second. 

8. Ice is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 





Cpvcc 








'oOr 


DUT 


1 


QVcc 




CEO-* 


GNO 




1] 


k 

(INCLUDES 
SCOPE AND JIG 
f CAPACITANCE) 




i ■ 










Vqh 



-yC Vol 



All inputs: tr = tf = 5ns (10% to 90%) 
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL) 



OUTPUT 
VOLTAGE 



(Fp) 

TPR (PROGRAM) 




V|L- 



1 — r 

L.J 



i_r 



INPUT MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL) 



- TPR (PROGRAM) - 



I TPS 
I (PAUSE) 



vcc 
^ccv- 



VOPF — 



OUTPUT 
VOLTAGE 



VOH- 



to, ^90% 
10% 



-jtpl^tp^jtp^ 



/ 



VIRGIN DEVICE 

The 82S102/103 are shipped in an unpro- 
grammed state, characterized by: 
1 .All internal Ni-Cr links are intact. 

2. Each gate contains both true and com- 
plement values of every input variable Im 
(logic Null state). 

3 . The polarity of each output is set to active 
low (Fp function). 

4. All outputs are at a high logic level. 

RECOMMENDED 
PROGRAMMING PROCEDURE 

To program each of 9 Boolean logic func- 
tions of 16 True, Complement, or Don't Care 
input variables follow the program/verify 
procedures for the Input Matrix and Output 
Polarity outlined below. To maximize re- 
covery from programming errors, leave all 
links of unused gates intact. 

SET-UP 

Terminate all device outputs with a lOKO 
resistor to +5V. 

Output Polarity 

PROGRAM ACTIVE HIGH (Fp FUNCTION) 

Program output polarity before program- 
ming inputs (for convenience). Program one 
output at a time. (S) links of unused outputs 
are not required to be fused. 



1 . Set GND (pin 14) to OV, and Vcc (pin 28) to 
Vccv. 

2. Disable all device outputs by setting CE 
(pin 19) to ViH. 

3. Disable all inputvariables by applying Vix 
to inputs lo through hs. 

A .Raise Vcc (pin 28) from Vccv to Vccp. 

B After to delay, force output to be pro- 
grammed to VOPF. 

C .After to delay, pulse the CE input from Vih 
to Vix for a period tp. 

D. After to delay, remove Vopf voltage 
source from output being programmed. 

E . After to delay, return Vcc (pin 28) to Vccv, 
and verify. 

F. Repeat steps A through E for any other 
output. 

VERIFY OUTPUT POLARITY 

1 . Set GND (pin 14) to OV, and Vcc (pin 28) to 
Vccv. 

2 . Disable all inputvariables by applying Vix 
to inputs lo through I15. 

A .After to delay, set the CE input to Vil. 

B .Verify output polarity by sensing the 
logic state of outputs Fo through Fs. All 
outputs at a low logic level are pro- 
grammed active low (Fp function), while 
all outputs at a high logic level are pro- 
grammed active high (Fp function). 



Input Matrix 

PROGRAM INPUT VARIABLE 

Program one input at a time for one gate at a 
time. Input variable links of unused gates 
are not required to be fused. However, un- 
used input variables must be programmed at 
Don't Care for all used gates. 

1 . Set GND (pin 14) to OV, and Vcc (pin 28) 
to Vccv. 

2. Disable all device outputs by setting 
CE (pin 19) to Vih. 

3 . Disable all input variables by applying 
Vix to inputs lo through I15. _ 

A-1 .If agate contains nether lo nor lo (input 
is a Don't Care), fuse both j and k links 
by executing both steps A-2 and A-3, 
before continuing with step C. 

A -2. If a gate contains lo, set to fuse the k 
link by lowering the input voltage at lo 
from Vix to ViH. Execute step B. 

A - 3 . If a gate contains lo, set to fuse the j link 
by lowering the input voltage at lo from 
Vix to ViL. Execute step B. 

B-1 .After to delay, raise Vcc from Vccv to 
Vccp. 

B- 2. After to delay, force output of gate to 
be programmed to Vqpf^ 

B- 3. After to delay, pulse the CE input from 
Vih to ViL for a period tp. 

B -4. After to delay, remove Vqpf voltage 
source from output of gate being pro- 
grammed. 

B- 5. After to delay, return Vcc (pin 28) to 
Vccv, and verify. 

C. Disable programmed input by return- 
ing loto Vix. 

D . Repeat steps A through C for all other 
input variables. 

E . Repeat steps A through D for all other 
gates to be programmed. 

F. Remove Vix from all input variables. 

VERIFY INPUT VARIABLE 

Unambiguous verification of the logic state 
programmed for the inputs of each gate 
requires prior knowledge of its programmed 
output polarity. Therefore, the output po- 
larity verify procedure must precede input 
variable verify. 

1 . Set GND (pin 14) to OV, and Vcc (pin 28) to 
Vccv. 

2. Enable all outputs by setting CE (pin 19) 
to Vil. 

3 . Disable all input variables by applying Vix 
to inputs lo through I15. 

A. Interrogate input variable lo as follows: 
Lower the input voltage to lo from Vix to 
Vil, and sense the logic state of outputs 
Fo-8. 

Raise the input voltage to lo from Vil to 
ViH and sense the logic state of outputs 
Fo-8. 
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The state of lo contained in each gate is 
determined in accordance with the given 
truth table. Note that 2 tests are required 
to uniquely determine the state of the 
input variable contained in each gate. 

B. Disable verified input by returning lo to 
Vix. 

C. Repeat steps A and B for all other input 
variables. 

D. Remove Vix from all input variables. 



PROGRAMMING SYSTEMS SPECIFICATiONSi Ta = 25°C 











LIMITS 








PARAMETER 














TEST CONDITIONS 


Min 


Typ 


Max 


UNIT 




Vcc supply 










V 


Vccp 


Program2 


iccp = 350 ± 50mA, 


8.5 


8.75 


9.0 








Transient or steady state 










Vccv 


Verify 




4.75 


5.0 


5.25 




ICCP 


Ice limit (program) 


Vccp = +8.75 ± .25V, 


400 


450 


500 


mA 






Transient or steady state 










VOPF 


Forced output voltages (program) 


lop = 150 ± 25mA, 


16.0 


17.0 


18.0 


V 






Transient or steady state 










lOPF 


Output current limit (program) 


Vop = +17±1V, 


125 


150 


175 


mA 






Transient or steady state 












Input voltage 










V 


VlH 


High 




2.4 




5,5 




ViL 


Low 







0.4 


0.8 






Input current 












llH 


High 


ViH = +5.5V 






50 




IlL 


Low 


ViL = OV 






-500 




Vix 


CE program enable level 




9.5 


10 


10.5 


V 


lixi 


Input variables current 


Vix = +10V 






5.0 


mA 


llX2 


input current 


Vix = +10V 






10.0 


mA 


Tr 


Output pulse rise time 




10 




50 


MS 


tp 


CE programming pulse width 




0.3 


0.4 


0.5 


ms 


tD 


Pulse sequence delay 




10 






MS 


TpR 


Programming time 






0.6 




ms 


TPR 

TpR+Tps 


Programming duty cycle 








100 


% 


Fl 


Fusing attempts per link 








2 


cycle 


Vs 


Verify threshold^ 




1.4 


1.5 


1.6 


V 



NOTES 



1. These are specifications which a Programming System must satisfy in order to be qualified by 
Signetics. 

2. Bypass Vcc to GND with a 0.01 /iF capacitor to reduce voltage spikes. 

3. Care should be taken to ensure that the voltage is maintained during the entire fusing cycle. The 
recommended supply is a constant current source clamped at the specified voltage limit. 

4. Vs is the sensing threshold of a gate output voltage for a programmed link.lt normally constitutes the 
reference voltage applied to a comparator circuit to verify a successful fusing attempt. 



TRUTH TABLE FOR INPUT VERIFICATION 





Fp 


Fp 


INPUT VARIABLE STATE 


LINK FUSED 





1 





io 


j 


1 





1 












1 


lo 




1 


1 





k 





1 





Don't care 


Both 


1 


1 













1 


do), (To) 


Neither 


1 





1 
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PROGRAMMING 

In a virgin device all Ni-Cr links are intact. 
The initial programmed state of each gate is 
shown in the Typical Gate illustration. 

To program inputs and outputs of each gate 
for implementing the desired logic function, 
fuse Ni-Cr links as indicated in the fuse link 
diagrams. 



TYPICAL GATE 



1 1 

TYPICAL ^""w 1 1 
INPUT ^ 1 1 

1 ! 

NULL = "0 " 


1^ • 1 ACTIVE LOW = "L " 


OUTPUT ACTIVE HIGH = FUSE LINK S 




I s _ I (1 OF 9) 


INPUT Im = FUSE LINK J 


(1 OF 16) 




INPUT Im = FUSE LINK K 


1 1 

(1 OF 16) 




INPUT DON T CARE = FUSE BOTH LINKS J, K 


1 

DON T ^ .P<. 1 j * 

(1 OF 16; 
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FPGA MANUAL FUSER 



FIL-XFMR 




LEDs = 521-9165 



sjonDtics 
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16X9 FPGA PROGRAM TABLE 



CUSTOMER NAME 



PURCHASE ORDER # 
SIGNETICS DEVICE # 



TOTAL NUMBER OF PARTS 
PROGRAM TABLE # 



THIS PORTION TO BE COMPLETED BY SIGNETICS 

CF (XXXX) 

CUSTOMER SYMBOLIZED PART # 

DATE RECEIVED 

COMMENTS 



Fo = 
Fi = 

F2 = 
F3 = 
F4 = 
F5 = 
F6 = 
F7 = 
F8 = 



OUTPUT 


INPUT VARIABLE 


POLAR 


ITY 


lo 




I2 


'3 




I5 


l6 


h 


Ib 




lA 


IB 


Ic 


Id 


lE 


If 


Fo 








■1 


2 


3 


4 


,5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Fi 


16 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


F2 


32 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


F3 


48 


48 


49 


50 


51 


62 


53 


64 


55 


66 


57 


58 


59 


60 


61 


62 


63 


F4 


64 


64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


F5 


80 


80 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


91 


92 


93 


94 


95 


Fe 


96 


96 


97 


98 


99 


100 


101 


102 


103 


104 


105 


106 


107 


108 


109 


110 


111 


F7 


112 


112 


113 


114 


115 


116 


117 


118 


119 


120 


121 


122 


123 


124 


125 


126 


127 


Fs 


128 


128 


129 


130 


131 


132 


133 


134 


135 


136 


137 


138 


139 


140 


141 


142 


143 


Active-high = H 
Active-low = L 


im = H 
im = L 

Don't Care = — 



The number in each cell in the table denotes its address for programmers with a decimal 
address display. 
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DESCRIPTION 

The 2501 employs enhancement mode p- 
channel MOS devices Integrated on a single 
monolithic chip. 

Low cost silicone DIP packaging is imple- 
mented and reliability is assured by the use 
of Signetics unique silicon gate MOS pro- 
cess technology. Unlike the standard metal 
gate MOS process, the silicon material over 
the gate oxide passivates the MOS transis- 
tors, and the deposited dielectric material 
over the silicon gate-oxide-substrate struc- 
ture provides an ion barrier. In addition, 
Signetics' proprietary surface passivation 
and silicone packaging techniques result in 
an MOS circuit with inherent high reliability 
and demonstrating superior moisture re- 
sistance, mechanical shock and ionic con- 
tamination barriers. 

The use of Signetics' unique silicon gate low 
threshold process allows the design and 
production of higher performance MOS 
circuits and provides higherfunctional den- 
sity on a chip than other MOS technologies. 

All inputs of the 2501 can be driven directly 
by standard bipolar integrated circuits (TTL, 
DTL, etc.). The data output buffers are cap- 
able of sinking a minimum of 1 .6mA which is 
sufficient to drive one standard TTL load. 

The maximum power dissipation of 
1.6mW/bit is required only during read or 
write. For standby operation, 150/xW/bit is 
obtained by removing Vd and reducing Vdd 
to -4.0 V. Removal of Vd alone wi 1 1 cut power 
dissipation by a factor of 1.5. 

The outputs of the 2501 are effectively open 
circuited when the device is not selected 
(logic high on chip select). This feature 
allows OR-tying for memory expansion. 

FEATURES 

• Fully decoded addresses 

• Access time: LOyus guaranteed 

• Power dissipation: 1.6mW/bit max 

• Standby power dissipation: ISO/xW/bit 

• DTL and TTL compatible 

• Chip select and output wIred-OR capa- 
bility 

• Standard 16-pin DIP 

• P-IMOS silicon gate teciinology 

• Completely static 

• Requires no clocking 



APPLICATIONS 

• Small buffer stores 

• Small core memory replacement 

• Bipolar compatible data storage 



PIN CONFIGURATION 



l,N PACKAGE 


ADDRESS 6 CH 




m CHIP SELECT 


ADDRESS 8 CE 




m R/W 


ADDRESS? [H 




m DATA OUT 






iU DATA PUT 


vcc [I 




m DATA IN 


ADDRESS 5 CE 




m ADDRESS 4 


ADDRESS 1 CE 




I2] ADDRESS 2 


Vdd [I 




lEl ADDRESS 3 







BLOCK DIAGRAM 



A210Q- 



A.11O- 



256-BIT RAM PLANE 



DATA OUT 13 ( 



DATA OUT 14 ( 



SENSE CIRCUIT 



Y ADDRESS DECODE 



visQ- 



DATA IN 12 Q~ 

VCC = 5 

Vdd -8 
Vd =4 



Y INPUT BUFFERS 



6600 

6 13 2 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 



Temperature range 

Ta Operating 

TsTG Storage 

Pd Power dissipation 
I package 
N package 
All input or output voltages 
with respect to the most 
positive supply voltage, Vcc 
Supply voltages Vdd and Vd 
with respect to Vcc 



RATING 



to +70 
-65 to +150 

800 
640 

+0.3 to -20 



-18 



UNIT 



mW 
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DC ELECTRICAL CHARACTERISTICS Ta = o°c to 70°G, Vcc = +5V2, Vdd = Vd = -9V ± 5% 

unless otherwise specified.3,4,5,6,7,8,9 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Mfn 


Typ 


Max 




Input voltage 










V 


ViL 


Low 




-5.0 




Vcc-4.5 




VlH 


High 




Vcc-2.0 




Vcc+0.3 






Output voltage 










V 


Vol 


Low 


lOL = 3.0mA 




-fj 7 


0.45 




VOH 


High 


loH = -100/uA 


3.5 


4.5 








Input current 


ViN = OV, Ta = +25°C 








nA 


ILI 


Load (All input pins) 






<1 .0 


500 






Output current 












ILO 


Leakage 


VouT = OV, Chip select input = 3.3V, 




<1 .0 


1000 


nA 






Ta = 25°C 












Sink 










mA 


lOLI 




VouT = 0.45V, Ta = +25°C 


3.0 


6 






l0L2 




VouT = 0.45V, Ta = +70° C 


2.0 


5 






l0L3 




VoUT = -0.7V 




6 


13 






Source 


VouT = OV 








mA 


lOHl 




Ta = +25°C 


-3.0 


4 






l0H2 




Ta = +70°C 


-2.0 


3 








Supply current 


Ta = +25°C, Vdd = Vd = -9V 








mA 


Idd 


Vdd 






13.0 


18 




Id 


Vd 


lOL = 0mA 




8.5 


12 






Capacitance 


f = 1MHz 








pF 


CiN 


Input (Ail pins) 


ViN = 5V 




7 


10 




COUT 


Output 


VouT = 5V 




7 


10 





AC ELECTRICAL CHARACTERISTICS Ta = 0°C to +70° C, Vcc = 5V2, Vdd = Vd = -9V ± 5%, 

Input pulse amjilitudes = to 5V, input pulse rise and fall times = <10ns, 
Speed measurements referenced to 1.5V levels, Output load = 1 TTL gate, 
Measurements made at output of TTL gate (tpd < 10ns), 
unless otherwise specified. 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


MIn 


Typ 


Max 


READ CYCLE 

tA Access time 


Output 


Address 






1000 


ns 


WRITE CYCLE 














tw Write time 






300 






ns 


two Delay time 


Write 


Address 


300 






ns 


twp Write pulse width 






400 






ns 


too Data-write pulse overlap 






100 






ns 



ambient for the I package or 150° C/W for the N package. 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 4. All inputs are protected against static charge. 

damage to the device. This isa stress rating only and functional operation of the device 5. Parameters are valid over operating temperature range unless specified. 

at these or at any other condition above those indicated in the operational sections of 6. All voltage measurements are referenced to ground. 

this specification is not implied. 7. Manufacturer reserves the right to make design and process changes and- 

2. Vcc tolerance is +5%. Any variation in actual Vcc will be tracked directly by Vil, Vih improvements. 

and VoH which are stated for a Vcc of exactly 5V. 8. Typical values are at +25° and typical supply voltages. 

3. For operating at elevated temperatures the device must be derated based on a +1 50° C 9. Special device are available for operation at Vdd = -7V, Vd = -10V. Contact your 
maximum junction temperature and a thermal resistance of 100°C/W junction to Signetics Representative for details. 
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TEST LOAD CIRCUIT 



SPEED MEASUREMENT 



PULSE GENERATOR 



POSQ 
OUT 



DATA PULSE 
MODEL 203 
DATA GEN CH 2 
OUT 

O EXT. 9 END p 
CLOCK T BLOCK 



I 



8 STAGE 
SYNCHRONOUS 
PRESET COUNTER 



+ 5V 



, I OUT ]/ \rrL JO — O 

1 i 

+ 5V OVjjp OVd O+sv 



NOTES 

A. Each clock time is split into a Read followed by a Write. Read and Write times can be 
varied by adjustment of the delay and width controls of the pulse generator. 

B. Data generator produces a 256-bit block of data, 32 bits repeated 8 times. PCM mode 
used SO data can be changed in 32 bits of the 2501 from one cycle to the next. 

C. All inputs to the 2501 are standard TTL outputs with Vcc = 5V ± 5%. 

D. Access time is measured between A1 (least significant address input) and points 1 and 
2. 



VOLTAGE WAVEFORMS 



READ CYCLE 



For Measurement Purpose Only 



5IC 



WRITE CYCLE 



3( 



XL 



For Measurement Purpose Only 
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DESCRIPTION 

The 25L01 employs enhancement mode p- 
channel MOS devices integrated on a single 
monolithic chip. 

Low cost silicone DIP packaging is imple- 
mented and reliability is assured by the use 
of Signetics' unique silicon gate MOS pro- 
cess technology. Unlike the standard metal 
gate MOS process the silicon material over 
the gate oxide passivates the MOS transis- 
tors, and the deposited dielectric material 
over the silicon gate-oxide substrate struc- 
ture provides an ion barrier. In addition, 
Signetics' proprietary surface passivation 
and silicone packaging techniques result in 
an MOS circuit with inherent high reliability 
and demonstrating superior moisture re- 
sistance, mechanical shock and ionic con- 
tamination barriers. 

All inputs of the 25L01 can be driven directly 
by standard bipolar integrated circuits (TTL, 
DTL, etc.). The data output buffers are cap- 
able of sinking a minimum of 1.6mA, suffi- 
cient to drive one standard TTL load. 

The maximum power dissipation of 
1.7mW/bit is required only during read or 
write. For standby operation 100)uW/bit is 
obtained by removing Vd and reducing Vdd 
to -8.0V. Removal of Vd alone wll cut power 
dissipation by a factor of almost 3. 

The outputs of the 25L01 are effectively 
open circuited when the device is not select- 
ed (logic high on chip select). This feature 
allows OR-tying for memory expansion. 



FEATURES 

• Fully decoded addresses 

• Access time: I.O/us guaranteed 

• Power dissipation: 1.7mW/bit max 

• Standby power dissipation: lOOjuW/bit 

• DTL and TTL compatible 

• Chip select and output wired-OR capa- 
bility 

• Standard 16-pin DIP 

• P-MOS silicon gate technology 

• Fully static 

• Requires no clocking 

• Optimized with +5 and -12V supplies 



APPLICATIONS 

• Small buffer stores 

• Small core memory replacement 

• Bipolar compatible data storage 



PIN CONFIGURATION 



l,N PACKAGE 




ADDRESS 5 
ADDRESS 1 



BLOCK DIAGRAM 




256-BIT RAM PLANE 



130- 



DATA OUT 14 ( 



SENSE CIRCUIT 



Y ADDRESS DECODE 



Q. U. 
Z D 



R/WI5Q- 



DATA IN 12 

VCC = 5 

Vdd = 8 
Vd =4 



Y INPUT BUFFERS 



6 o 

6 13 2 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 



Temperature range 

Ta Operating 

TsTG Storage 

Pd Power dissipation 
I package 
N package 
All input or output voltages 
with respect to the most 
positive supply voltage, Vcc 
Supply voltages Vdd and Vd 
with respect to Vcc 



RATING 



to +70 
-65 to +150 

800 
640 
+0.3 to -20 



-18 



UNIT 



mW 
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DC ELECTRICAL CHARACTERISTICS Ta = O^C to 70°C, Vcc = +5V ± 5%, Vdd == Vd = -12V ± 5% 

unless otherwise specified.2,3,4,5,6,7, 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 




Input voltage 










V 


ViL 


Low 




-12 




Vcc-4.5 




V|H 


High 




Vcc-2.0 




Vcc+0.3 






Output voltage 










V 


Vol 


Low 


lOL 3.0mA 




-0.7 


U.40 




VOH 


High 


lOH = -100/LtA 


3.5 


4.5 








Input current 


ViN = OV, Ta = +25°C 








nA 


Ili 


Load (All input pins) 






<1.0 


500 






Output current 












Ilo 


Leakage 


VouT = OV, Chip select input = 3.3V, 




<1 .0 


1000 


nA 






Ta = 25°C 












Sink 












I0L1 




VouT = 0.45V, Ta = +25°C 


3.0 


6 






l0L2 




VouT = 0.45V, Ta = +70° C 


2.0 


5 






l0L3 




VouT = -0.7V 




6 


13 






Source 


VouT = OV 








mA 


IOHI 




Ta = +25°C 


-3.0 


4 






l0H2 




Ta = +70°C 


-2.0 


3 








Supply current 


Ta = +25°C 








mA 


Idd 


Vdd 






5 


9 




Id 


Vd 


lOL = 0mA 




11 


16 






Capacitance 


f = 1MHz 








PF 


CiN 


Input (All pins) 


ViH = 5V 




7 


10 




COUT 


Output 


VoUT = 5V 




7 


10 





AC ELECTRICAL CHARACTERISTICS TA = 0°Cto+70°C, Vcc = 5V±5%. Vdd = Vq = -12V ± 5%, 

Input pulse amplitudes = to 5V, Input pulse rise and fall times = <10ns, 
Speed measurements referenced to 1 .5V levels. Output load = 1 TTL gate. 
Measurements made at output of TTL gate (tpd < 10ns), 
unless otherwise specified. 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


READ CYCLE 

tA Access time 


Output 


Address 






1000 


ns 


WRITE CYCLE 














tw Write time 






300 






ns 


twD Delay time 


Write 


Address 


300 






ns 


twp Write pulse width 






400 






ns 


too Data-write pulse overlap 






100 






ns 



NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not Implied. 

2. For operating at elevated temperatures the device must be derated based on a +150° C 
maximum junction temperature and a thermal resistance of lOO^C/W junction to 
ambient for the I package or 150°C/W for the N package. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and 
improvements. 

7. Typical values are at +25° C and typical supply voltages. 
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TEST LOAD CIRCUIT 



PULSE GENERATOR 



POSQ 
OUT 



I EXT. p 
CLOCK J I 
I 



DATA PULSE 
MODEL 203 
DATA GEN CH 2 
OUT 
END p 
BLOCK 



SPEED MEASUREMENT 




NOTES 

A. Each clock time is split into a Read followed by a Write. Read and Write times can be 
varied by adjustment of the delay and width controls of the pulse generator. 

B. Data generator produces a 256-bit block of data, 32 bits repeated 8 times. PCM mode 
used so data can be changed in 32 bits of the 2501 from one cycle to the next. 

C. All inputs to the 25L01 are standard TTL outputs with Vcc = 5V ± 5%. 

D. Access time is measured between A1 (least significant address input) and points 1 and 
2. 



VOLTAGE WAVEFORMS 



0( 



READ CYCLE 



XI 



For Measurement Purpose Only 



1c 



WRITE CYCLE 



For Measurement Purpose Only 
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DESCRIPTION 

The 2101 series is high performance, low 
power static read/write RAM's. 

The 2101 series is fabricated with n-channei 
silicon gate technology which allows the 
design of high performance easy to use 
MOS circuits and provides a high functional 
density on a given monolithic chip. 



BLOCK DIAGRAM 



FEATURES 

• Fully static 

• No refresh operations, sense amps or 
clocks required 

• All inputs and outputs are TTL compati- 
ble 

• One 5V power supply required 



PIN CONFIGURATION 



CE2 O 



ROW 
SELECT 



CELL ARRAY 

32 ROWS 
32 COLUMNS 



-O Vcc 



INPUT 
DATA 
CONTROL 




COLUMN I/O CIRCUITS 



COLUMN SELECT 




F,N PACKAGE 



A, [I 




m Vcc 


A, K 




m A. 


A, K 




20] R/W 


A. g: 




m CE, 


A. [I 




iU OD 


A. K 




JH CE, 


A, m 




m DO. 


GND [L 




JS du 


Dl, IZ 




HI D03 


DO, \K 




JH di, 


Ai, m 




m do, 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating under bias 


Oto 70 




TsTG 


Storage 


-65 to 150 




Pd 


Power dissipation 


1 


w 




Voltage on any pin with 


-0.5 to 7 


V 




respect to ground 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5%, unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Input voltage 
ViL Low 
ViH High 




-0.5 
2.2 




0.65 
Vcc 


V 


Output voltage 
Vol Low 
VoH High 


lOL = 2.0mA 
lOH = 150//A 


2.2 




0.45 


V 


III Input current 


ViN = to 5.25V 






10 


mA 


I/O leakage currents 

Iloh 
Ilol 


CEi = 2.2V 
VouT = 4.0V 
VouT = 0.45V 






15 
-50 


mA 


Supply current 

Icci 

ICC2 


ViN = 5.25V, lo = OmA 
Ta = 25°C 
Ta = 0°C 




30 


60 
70 


mA 


Capacitances 
CiN Input (All pins) 
Cqut Output 


ViN = ov 
VouT = OV 




4 
8 


8 
12 


PF 



AC ELECTRICAL CHARACTERISTICS Ta =0°C to 70°C, Vcc = 5V ± 5%, Input pulse levels = +0.65V to 2.2V, 

Input pulse rise and fall times = 20ns, Timing measurement reference level = 1.5V, 
Output load = 1 TTL gate and Cl = lOOpF, unless otherwise specified. 













2101 




2101-1 






2101-2 










TO 


FROM 














UNIT 




PARAMETER 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 




READ CYCLE 


























tRC 


Read cycle 






1,000 






500 






650 






ns 


tA 


Access time 










1,000 






500 






650 


ns 


tco 




Output 


Chip enable 






800 






350 






400 


ns 


tOD 




Output 


Output disable 






700 






300 






350 


ns 


tDF^ 




High Z state 


Data output 







200 







150 







150 


ns 


tOH 


Previous read data valid 






40 






40 






40 






ns 




after change of address 




























WRITE CYCLE 


























twc 


Write cycle 






1,000 






500 






650 






ns 


tAW 


Write delay 






150 






100 






150 






ns 


tew 




Write 


Chip enable 


900 






400 






550 






ns 




Setup and hold time 
























ns 


tDW 


Setup time 


Rise of R/W 


Data in 


700 






280 






400 








tDH 


Hold time 


Change of 


Rise of R/W 


100 






100 






100 












data in 
























tDS 


Setup time 


Output 


Output disable 


200 






150 






150 








twp 


Write pulse 






750 






300 






400 






ns 


tWR 


Write recovery 






50 






50 






50 






ns 



NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

2. Typical values are for Ta = 25° C and typical supply voltage. 

3. This parameter is periodically sampled andjs not 100% tested. 

4. toF is with respect to the trailing edge of CEi, CE2 or CD, whichever occurs first. 

5. CD should be tied low for separate I/O operation. 
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TIMING DIAGRAMS 



READ CYCLE 



(COMMON 
I/O) 



DATA 
OUT 



)C 



\ 



DATA OUT 
VALID 



X. 



WRITE CYCLE 



(COMMON 

I/O) 



r 



DATA IN 
STABLE 



"<DW" 



)c::::: 
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DESCRIPTION 

The 21 1 1 series is a high-performance, low- 
power static read/write RAM. 

The 21 1 1 series is fabricated with n-channel 
silicon gate technology which allows the 
design of high performance easy to use 
MOS circuits and provides a high functional 
density on a given monolithic chip. 



FEATURES PIN CONFIGURATION 



• Fully static 

• Requires no refresh operations, sense 
amps or clocks 

• Completely TTL compatible 

• Only one 5V power supply required 





l,N PACKAGE 


A3 


[L 




iU vcc 


A2 


Cl 




13 a. 


Ai 


[I 




m R/w 


Ao 


K 




m CE, 


As 


CE 




iH I/O. 


As 


Cl 




n] 1/03 


A7 


CE 




m I/O, 


GND 


Cl 




m I/O, 


OD 


d 




jo] CE, 









BLOCK DIAGRAM 




ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 






Ta 


Operating under bias 


Oto 70 




TSTG 


Storage 


-65 to 150 


w 


Pd 


Power dissipation 


1 




Voltage on any pin with 


-0.5 to 7 


V 




respect to ground 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5%, unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 




MIn 


Typ2 


Max 


UNIT 


ViL 
VlH 


Input voltage 
Low 
High 




-0.5 
2.2 




0.65 
Vcc 


V 


Vol 

VoH 


Output voltage 
Low 
High 


lOL = 2.0mA 
lOH = -150juA 


2.2 




0.45 


V 


ILI 


Input load current 


ViN = to 5:25V 






10 


mA 


Iloh 
Ilol 


I/O leakage current 


CEi=CE2 = 2.2V 
Vi/o = 4.0V 
Vi/o = 0.45V 






15 
-50 


mA 


Icci 

ICC2 


Supply current 


ViN=5.25V, ||/o = OmA 
Ta = 25°C 
Ta = 0°C 




30 


60 
70 


mA 


Gin 

Ci/o 


Capacitances 
Input 
I/O 


TA = 25°C,f = 1MHz 
ViN = OV 
V|/o = OV 




4 
10 


8 
15 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = O^C to 70° 0, Vcc = .5V ± 5%. unless otherwise specified. 

Input pulse levels = 0.65V to 2.2V, Input pulse rise and fall times = 20ns, 
Timing measurement reference level = 1.5V, 
Output load = 1 TTL gate and Cl = lOOpF 



PARAMETER 


TO 


FROM 


2111 


2111-1 


2111-2 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


MIn 


Typ 


Max 


READ CYCLE 

tRc Read cycle 
tA Access time 
tec 

tOD 
tDF3 

toH Previous read data valid 
after change of address 


Output 
Output 
High Z state 


Chip enable 
Output disable 
Data output 


1,000 


40 




1,000 
800 
700 
200 


500 


40 




500 
350 
300 
150 


650 


40 




650 
400 
350 
150 


ns 
ns 
ns 
ns 
ns 
ns 


WRITE CYCLE 

twc Write cycle 
tAW Write delay 
tew 


Write 


Chip enable 


1,000 
150 
900 






500 
100 
400 






650 
150 
550 






ns 
ns 
ns 


Setup and hold time 
tow Setup time 
tDH Hold time 
tDS Setup time 


R/W 
Data 
Output 


Data 
R/W 
Output disable 


700 
100 
200 






280 
100 
150 






400 
100 
150 






ns 


twp Write pulse 
twR Write recovery 






750 
50 






300 
50 






400 
50 






ns 
ns 



NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Typical values for Ta = 25° C and supply voltage. 

3. This parameter is periodically sampled and is not 100% tested. 
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TIMING DIAGRAMS 



READ CYCLE 



CHIP 
ENABLES 

(CE,-CEj) 



OUTPUT 
DISABLE 



t 



1 



IVX 



f 



DATA OUT 
VALID 



2C 



WRITE CYCLE 



3C 



CHIP 
ENABLES 

(CErCEj) 



f 



OUTPUT . 
DISABLE 



°:::::::oc 



DATA IN 
STABLE 



:}c:; 



READ/ 
WRITE 
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DESCRIPTION 

The 2112 series is high performance, low 
power static read/write RAMs. 

The 21 1 2 series is fabricated with n-channel 
silicon gate technology which allows the 
design of high performance easy to use 
MOS circuits and provides a high functional 
density on a given monolithic chip. 



FEATURES 

• Fully static 

• No refresh operations, sense amps or 
clocks required 

• Directly TTL compatible 

• One 5V power supply 



PIN CONFIGURATION 



F,N PACKAGE 



*.[T 




"le] vcc 


A,[I 




Tb] A4 


Ai [T 




Ia] r/w 


Ao [±_ 




ITl CE 


As |T 




IT] 1/O4 


A, [T 




TT] 1/O3 


A.[T 




lol l/Oj 


GND [F 




Tl I/O, 



BLOCK DIAGRAM 



A„ O 



A, O- 



A. O- 



A3 o- 



A4 o- 



i/o, O- 
1 

1/O2 o- 



1/O3 o- 



1/O4 o- 



ROW 
SELECT 



INPUT 
DATA 
CONTROL 



R/W O ' 



MEMORY ARRAY 
32 ROWS 
32 COLUMNS 



COLUMN I/O CIRCUITS 



COLUMN SELECT 



-Ovc 



"-0 GND 




ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating under bias 


to 70 




TsTG 


Storage 


-65 to 150 






Voltage on any pin with 


-0.5 to 7 


V 




respect to ground 






Pd 


Power dissipation 


1 


w 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


Input voltage 
V|L Low 
ViH High 




-0.5 
2.2 




0.65 
Vcc 


V 


Output voltage 
Vol Low 
VoH High 


lOL = 2mA 
lOH = -150/uA 


2.2 




0.45 


V 


Ili Input current 


ViN = to 5.25V 






10 


mA 


I/O leakage current 

Iloh 
Ilol 


CE = 2.2V 
Vi/o = 4.0V 
V|/o = 0.45V 






15 
-50 


mA 


Supply current 

Icci 

ICC2 


ViN = 5.25V, l|/o = OmA 
Ta = 25°C 
Ta = 0°C 




30 


60 
70 


mA 


Capacitances 
CiN Input (All pins) 
Ci/o I/O 


Ta = 25°C, f = 1MHz 
ViN = OV 
V|/o = OV 




4 

10 


8 
15 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5% unless otherwise specified, 

tR and tp = 20ns, Vin = 0.65V to 2.2V, Timing reference = 1.5V, 
Load = 1 TTL gate and Cl = lOOpF 



PARAMETER 


TO 


FROM 


2112 


2112-1 


2112-2 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


READ CYCLE 

tRc Read cycle 
tA Access time 
tco 

tCD 

toH Previous read data valid 
after change of address 


Output 
Output disable 


Chip enable 
Chip enable 


1000 


40 




1000 
800 
200 


500 


40 




500 
150 
100 


650 


40 




650 
500 
150 


ns 
ns 
ns 
ns 
ns 


WRITE CYCLE #1 

twci Write cycle 






850 






500 






500 






ns 


Setup and hold time 
tAWi Setup time 
tDwi Setup time 
tcsi Setup time 
tcHi Hold time 
tDHi Hold time 
tcwi Setup time 


Write 
R/W high 
CE low 
CE high 

Data 
R/W high 


Address 

Data 
R/W low 
R/W high 
R/W high 
CE low 


150 
650 





100 
650 






100 
250 





50 
250 






100 
280 





50 
350 






ns 


twpi Write pulse width 
twRi Write recovery time 






650 
50 






250 
50 






350 
50 






ns 
ns 


WRITE CYCLE #2 

twc2 Write cycle 






1050 






500 






650 






ns 


Setup and hold time 
tAW2 Setup time 
tDW2 Setup time 
tcs2 Setup time 
tCH2 Hold time 
tDH2 Hold time 


Write 
R/W high 

CE low 
CE high 
Data 


Address 

Data 
R/W low 
R/W high 
R/W high 


150 
650 





100 






100 
250 





50 






100 
280 


50 






ns 


twD2 Disable time 

tWR2 Write recovery time 


R/W high 


Data 


200 
50 






200 
50 






200 
50 






ns 
ns 



NOTES on following page. 
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NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Typical values are for Ta = 25° C and typical supply voltage. 

3. This parameter is periodically sampled and is not 100% tested. 



4. Output is enabled and tco commences only with both CE low and WE high. 

5. Output is disabled and toF combined from either the rising edge of CE or the falling 
edge of WE. 

6. Minimum twp is valid when CE has been high at least toF before WE goes low. 

Oherwise twP(min) = ■tDW(min) + tDF(max). 

7. When WE goes high at the end of the write cycle, it will be possible to turn on the output 
buffers if CE is still low. The data out will be the same as the data just written and so will 
not conflict with input data that may still be on the I/O bus. 



VOLTAGE WAVEFORMS 



WRITE CYCLE #1 



CHIP ENABLE 



INPUT/OUTPUT 



>c 



CS1 
CW1- 



DATA IN 
STABLE 



•cm 



>c 



WRITE CYCLE #2 



0< 



CHIP ENABLE 



INPUT/OUTPUT 



READ/WRITE 



>c 



X 



DATA IN 
STABLE 



><: 



CHIP ENABLE 



READ CYCLE 

tRC 



INPUT/OUTPUT 



>C 



— 'CD 
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DESCRIPTION 

The 2606 is fabricated with n-channel sili- 
con gate MOS technology and achieves an 
access time of less than 750ns. 



FEATURES 

• Fully decoded 

• No clocks required 

• All interface signals, including power 
supply directly TTL compatible 



PIN CONFIGURATION 





F,I,N PACKAGE 




I/O, 


[I 






I/02 


I/O, 


CE 






I/O, 


CE 


d 




m 


Vcc <5V) 


READ/WRITE 


[I 






Ao 


At 


[£ 






Ai 


A, 


K 




ID 


A2 


As 


d 




To] 


A3 


Vss(GND) 






n 


A, 











BLOCK DIAGRAM 



5 (GND) Vqq r/0, 



?15 


Y16 


?1 


2 










1 


\ 


\ 


\ 


OUTPUT 


INPUT 
LOGIC 


OUTPUT 


INPUT 
LOGIC 


OUTPUT 


INPUT 
LOGIC 


OUTPUT 


INPUT 
LOGIC 



TO 



X DECODER 
AND 
ADDRESS 
BUFFER 



32X8 
ARRAY 



32X8 
ARRAY 



32X8 
ARRAY 



Y DECODER AND ADDRESS BUFFER 



1" 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 




Temperature range 






Ta 


Operating under bias 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation 


1 


w 




Voltage on any pin with 


-0.5 to 7 


V 




respect to ground 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


ViL 
VlH 


Input voltage 
Low 
High 




-0.5 
2.2 




0.65 
Vcc 


V 


Vol 

VoH 


Output voltage 
Low 
High 


lOL = 1.9mA 
Iqh = -IOOmA 


2.4 




0.45 


V 


ILI 


Input current 


ViN = to 5.25V 






10 


fxA 


Iloh 
Ilol 


I/O leakage current 


CE = 2.2V 
V|/o = 4.0V 
V|/o = 0.45V 






10 
-100 


mA 


Icci 

ICC2 


Supply current 


ViN = 5.25V, l|/o = OmA 
Ta = 25°C 
Ta = 0°C 






70 
80 


mA 


CiN 

Ci/0 


Capacitances 
Input (All pins) 
I/O 


TA = 25°C,f = 1MHz 
ViN = OV 
VouT =0V 




4 

7 


7 

10 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C, Vcc = 5V ± 5% unless other specified.4.5,6,7 



PARAMETER 


TO 


FROM 


2606 


2606-1 


UNIT 


Min 


Typ 


All aw 

Max 


Min 


Typ 


Max 


tR 
tA 

TrqS 
tC08 


READ CYCLE 

Read cycle time 
Access time 


Output enable 
Output enable 


Read 
Chip enable 


750 

100 





750 


500 

75 





500 


ns 
ns 
ns 
ns 


tvc 

tVA 


Previous data valid with 

respect to 
Chip disable 
Address change 








50 




150 




50 




100 


ns 


tcv 

tRC 


Delay time 


Data valid 
Chip enable 


Chip enable 
Read 


100 




400 


50 




300 


ns 
ns 


tw 

tAW 

tww 

tWR 


WRITE CYCLE A 

Write cycle time 

Write pulse width 
Write recovery time 


Write 


Address 


750 
250 
400 
100 






500 
150 
300 
50 






ns 
ns 
ns 
ns 


tcs 

tCH 


Setup and hold time 
Setup time 
Hold time 


R/W 
Chip enable 


Chip enable 
R/W 
















ns 


tDS 
tDH 


Setup time 
Hold times 


R/W 
Data 


Data 
R/W 


380 







280 









tWD 


Disable delayio 


Data out 


Write 






125 






100 


ns 


tw 

tAC 

tew 

tCR 


WRITE CYCLE B 

Write cycle time 

Chip enable pulse width 
Chip enable recovery time 


Chip enable 


Address 


750 
250 
400 
100 






500 
150 
300 
50 






ns 
ns 
ns 
ns 


tws 

tWH 


Setup and hold timeii 
Setup time 
Hold time 


Chip enable 
R/W 


R/W 
Chip enable 


200 







100 







ns 


tDS 
tDH 


Setup time 
Hold times 


Chip enable 
Data 


Data 
Chip enable 


380 







280 










NOTES on following page. 
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2606-F,l,N • 2606-1-F,l,N 



Stresses above those listed under Absolute Maximum Ratings may cause permanent 

damage to the device. This is a stress rating only and functional operation of the device 

at these or at any other condition above those indicated in the operational sections of 

this specification is not implied. Exposure to absolute maximum rating conditions for 

extended periods may affect device reliability. 

Typical values are for Ta = 25° C and typical supply voltage. 

This parameter is periodically sampled and is not 100% tested. 

Input levels swing between 0.65V and 2.2V. 

Input signal transition times are 20ns. 

Timing reference level is 1.5V. 

Bus_load is lOOpF, 1 TTL tri-state output. 

R/W must be high and CE must be low in order for output buffers to turn on. 
Maximum toH governed by potential conflict with data out during next cycle. 
The output buffers will turn off within the specified time after write mode is selected. 
Write setup required to prevent data overlap. For write cycle B the R/W line will 
typically change with the addresses. 



TIMING DIAGRAM 



WRITE CYCLE A 



CHIP ENABLE 



MINIMUM 

CYCLE 
EXAMPLES 



READ/WRITE 



CHIP ENABLE 



ADDRESSES STABLE 



■"*AW— ^ 



1/— T 

^•WD-*-) 



DATA IN STABLE ^ 



-_rr— 

-]--^ 



WRITE CYCLE B 

tw 



READ CYCLE 



ADDRESSES STABLE 



DATA IN STABLE 



ADDRESSES STABLE 



J- 



jf INVALID VALID 
■^^DATAjaUT^yDATAOUTi 

-tcv 



)cz: 
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2102-F,I,N • 2102-1-F,I,N • 2102-2-F,l,N 



DESCRIPTION 

The 2102, 2102-1 and 2102-2 are static ran- 
dom access read/write memories fab- 
ricated with low threshold n-channel silicon 
gate technology. 



BLOCK DIAGRAM 



FEATURES 

• Fully static 

• Require no ciocks 

• Completely DTL/TTL compatible 

• Single 5V power supply 

• Three-state output for OR-tie capability 



PIN CONFIGURATION 



Ao O- 



A, O- 



A, O- 



A3 o- 



A. O- 



D|N O- 

R/W O- 



Dqut O 



"CC vanu 



1 OF 32 
DECODER 



y- 



WRITE CIRCUIT 



CHIP SELECT 



SENSE/OUTPUT 



32 ROWS 
32 COLUMNS 



1 OF 32 COLUMN DECODER 






F,I,N PACKAGE 




A, 


K 






A7 


As 


[I 






As 


READ/WRITE 


IX 




m 


As 


Ai 


K 




m 


CE 


Ai 


K 






DATA OUT 


A, 






m 


DATA IN 


A, 


m 






vcc 


Ao 


[Z 






GND 











ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 



RATING 



UNIT 



Temperature range 
TsTG Storage 
Pd Power dissipations 
N package 
F package 
I package 
All input, output and supply 
voltages with respect to ground 



-65 to 150 

640 
1 
1 

-0.5 to 7 



mW 
W 
W 
V 
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2102-F,I,N • 2102-1-F,I,N • 2102-2-F,l,N 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typi 


Max 


Input voltage 
ViL Low 
ViH High 




-0.5 
2.2 




0.65 
Vcc 


V 


Output voltage 
Vol Low 
VoH High 


loL = 1.9mA 
lOH = -IOOmA 


2.2 




0.45 


V 


III Input load current (All input pins) 


ViN = Oto 5.25V 






10 


mA 


Leakage current 

Iloh 
Ilol 


CE = 2.2V 
VoUT = 4.0V 
VouT = 0.45V 






10 
-100 


mA 


Supply current 

lcci 

ICC2 


All inputs = 5.25V, Data out open 
Ta = 25°C 
Ta = 0°C 




30 


60 
70 


mA 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise specified. 



PARAMETER 


TO 


FROM 


2102 


2102-1 


2102-2 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


READ CYCLE 

tRc Read cycle 
tA Access time 
tco 


Output 


Chip enable 


1,000 




1,000 
500 


500 




500 
350 


650 




650 
400 


ns 
ns 
ns 


Previous data valid with 

respect to 
toHi Address 
toH2 Chip enable 






50 







50 







50 







ns 


WRITE CYCLE 

twc Write cycle 

twp Write pulse width 

twR Write recovery time 






1,000 
750 
50 






500 
300 
50 






650 
400 
50 






ns 
ns 
ns 


Setup and hold time 
tAW Setup time 
tow Setup time 
tDH Hold time 

tew Setup time 


Write 
Rise of R/W 
Change of 
data in 

Write 


Address 
Data in 
Rise of R/W 

Chip enable 


200 
800 
100 

900 






150 
330 
100 

400 






200 
450 
100 

550 






ns 



NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device of these or any other 
condition above those indicated in the operation of the device of these or any other condition above 
those indicated in the operation sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150°C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient ("B" package). 

3. All inputs protected against static charge. 

4. Parameter valid over operating temperature range unless otherwise specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and improvements. 

7. Typical values are at +25° C and typical supply voltages. 
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2102-F,I,N • 2102-1-F,I,N • 2102-2-F,l,N 



TIMING DIAGRAMS 
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2102A SERIES-F,I,N 



DESCRIPTION 

The 2102A is a high speed static random 
access memory element using n-channel 
MOS devices integrated on a monol^thic 
array. It uses fully dc stable (static) circuitry 
and therefore requires no clocks or refresh- 
ing to operate. The data is read out nonde- 
structively and has the same polarity as the 
input data. 

The 2102A is designed for memory applica- 
tions where high performance, low cost, 
large bit storage, and simple interfacing are 
important design objectives. A low standby 
power version (2102AL) is also available, 
and has all the same operating characteris- 
tics of the 21G2A with the added feature of 
35mW maximum power dissipation in 
standby and 174mW in operations. 

A separate chip enable (CE) lead allows easy 
selction of an individual package when out- 
puts are OR-tied. 

The 2102A is fabricated with n-channel 
silicon gate technology, which allows the 
design and production of high perform- 
ance, easy-to-use MOS circuits and pro- 
vides a higher functional density on a mono- 
lithic chip than either conventional MOS 
technology or p-channel silicon gate tech- 
nology. 



FEATURES 

• Single 5V supply voltage 

• Fully TTL compatible 

• Standby power mode (2102AL) 

• TrI-state output 

• OR-tie capability 

• All inputs protected against static charge 

• Low cost paclcaging 



PIN CONFIGURATION 





F, 


,N PACKAGE 


A« 


d 




ill *, 


A, 


[I 




IB A, 


R/W 


[I 




m *. 


A, 






]3] Ei 


A, 


EE 




j1] data out 


As 


Ci 




DATA IN 


A4 


CI 




22] Vcc 


A, 


[I 




ID GND 









PIN DESIGNATION 



TRUTH TABLE 



PIN NO. 


SYMBOL 


FUNCTION 


TYPE 


11 


Din 


Data input 




1,2,4- 


A0-A9 


Address inputs 




8,14.16 








3 


R/W 


Read/write input 




13 


CE 


Chip enable 




12 


DOUT 


Data output 




10 


Vcc 


Power (5V) 




9 


GND 


Ground 





CE 


R/W 


D|N 


DOUT 


MODE 


H 


X 


X 


HighZ 


Not selected 


L 


L 


L 


L 


Write "0" 


L 


L 


H 


H 


Write "1" 


L 


H 


X 


DoUT 


Read 



BLOCK DIAGRAM 



CELL 
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32 ROWS 
12 COLUMNS 
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2102A SERIES-F,I,N 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating under bias 


-10 to 80 




TsTG 


Storage 


-65 to 150 




Pd 


Power dissipation 


1 


w 




Voltage on any pin with 


-0.5 to 7 


V 




respect to ground 







DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise specified. 





PARAMETER 


TEST CONDITIONS 


2102A/2102A-4/ 
2102AL/2102AL-4 


2102A-2/ 
2102AL-2 


2102A-6 


UNIT 






Min 


Typ2 


Max 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


ViL 
VlH 


Input voltage 
Low 
High 




-0.5 
2.0 




0.8 
Vcc 


-0.5 
2.0 




0.8 
Vcc 


-0.5 
2.2 




0.65 
Vcc 


V 


Vol 

VoH 


Output voltage 
Low 
High 


ioL = 2.1mA 
lOH = -IOOaiA 


2.4 




0.4 


2.4 




0.4 


2.2 




0.45 


V 


ILI 


Input load current 


ViN = to 5.25V 




1 


10 




1 


10 




1 


10 


mA 


Iloh 
Ilol 


Output leakage current 


CE = 2.0V 
VoUT = VoH 
VoUT = 0.4V 




1 

-1 


5 
-10 




1 

-1 


5 
-10 




1 

-1 


5 
-10 


mA 


Ice 


Supply currents 


Data out open, 
Ta = 0°C 




33 






45 


65 




33 


55 


mA 


CiN 
CoUT 


Capacitance^ 
Input (All pins) 
Output 


ViN = ov 
VouT = OV 




3 
7 


5 

10 




3 
7 


5 
10 




3 
7 


5 

10 


PF 



STANDBY CHARACTERISTICS Ta = o°c to 70° 



PARAMETER 


TEST CONDITIONS 


2102AL, 2102AL-4 


2102AL-2 


UNIT 


Min 


Typ5 


Max 


Min 


Typ5 


Max 


VPD 


Vcc in standby 




1.5 






1.5 






V 


VCES 


CE bias in standbyS 


2.0V < VpD < Vcc max 
1.5V <VPD< 2.0V 


2.0 
VpD 






2.0 
VpD 






V 


IPDI 
IPD2 


Standby current 


All inputs = VpDi = 1.5V 
All inputs = VPD2 = 2.0V 




15 
20 


23 
30 




20 
25 


28 
38 


mA 


tCP 
tR 


Chip deselect to standby 
time 

Standby recovery time^ 





tRC 








tRC 






ns 
ns 
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2102A SERIES-F.I.N 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise noted, 

Input pulse levels = 0.8V to 2.0V, Input rise and fall times = 10ns, 

Timing measurement reference level inputs = 1.5V 

Output = 0.8V and 2.0V, Output load = 1 TTL gate and Cl = 100pF 



PARAMETER 


TO 


FROM 


2102A-2,2102AL-2 


2102A, 2102AL 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


READ CYCLE 

tRc Read cycle 
tA Access time 
tco 


Output time 


Chip enable 


250 




250 
130 


350 




350 
180 


ns 
ns 
ns 


Previous read data valid 

with respect to 
toHi Address 
toH2 Chip enable 






40 







40 







ns 


WRITE CYCLE 

twc Write cycle 

twp Write pulse width 

twR Write recovery time 






250 
180 







350 
250 







ns 
ns 
ns 


Setup and hold time 
tAW Setup time 
tow Setup time 
tDH Hold time 
tew Setup time 


Write 
R/W 
Output 
Data 


Address 
Data 
Data 
R/W 


20 
180 


180 






20 
250 


250 






ns 



PARAMETER 


TO 


FROM 


2102A-4, 2102AL-4 


2102A-6 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


READ CYCLE 

tRc Read cycle 
tA Access time 
tco 


Output time 


Chip enable 


450 




450 
230 


650 




650 
400 


ns 
ns 
ns 


Previous read data valid 

with respect to 
toHi Address 
toH2 Chip enable 






40 







50 







ns 


WRITE CYCLE 

twc Write cycle 

twp Write pulse width 

twR Write recovery time 






450 
300 







650 
400 
50 






ns 
ns 
ns 


Setup and hold time 
tAW Setup time 
tow Setup time 
tDH Hold time 
tew Setup time 


Write 
R/W 
Output 
Data 


Address 
Data 
Data 
R/W 


20 
300 


300 






200 
450 
20 
550 






ns 



NOTES 



1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

2. Typical values are for Ta = 25° C and typical supply voltage. 

3. The maximum Ice value is 55mA for the 2102A and 2102A-4, and 33mA for the 2102ALand 2102AL-4. 

4. This parameter is periodically sampled and is not 100% tested. 

5. Typical values are for Ta = 25° C. 

6. Consider the test conditions as shown: if the standby voltage (Vpd) is between 5.25V (Vcc max) and 
2.0V, then CE must be held at 2.0V min (Vih). If the standby voltage is less than 2.0V but greater t han 
1 .5V (Vpd min), then CE and standby voltage must be at least the same value or, if they are different, CE 
must be the more positive of the 2. 

7. tR = tRc (read cycle time). 
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2102A SERIES-F,I,N 



VOLTAGE WAVEFORMS 



STANDBY 



-STANDBY MODE- 
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*RC 
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21F02-F,I,N • 21F02-2 - F,I,N • 21F02-4 - F,I,N 



DESCRIPTION 

The 21F02 is a high speed static random 
access memory element using n-channel 
MOS devices integrated on a monolithic 
array. It uses fully dc stable (static) circuitry 
and therefore requires no clocks or refresh- 
ing to operate. The data is read out nonde- 
structively and has the same polarity as the 
input data. 

The 21 F02 is designed for memory applica- 
tions where high performance, low cost, 
large bit storage, and simple interfacing are 
important design objectives. A separate 
chip enable (CE) lead allows easy selection 
of an individual package when outputs are 
OR-tied. 

The Signetics 21F02 is fabricated with n- 
channel silicon gate technology. This tech- 
nology allows the design and production of 
high performance easy to use MOS circuits 
and provides a higher functional density on 
a monolithic chip than either conventional 
MOS technology or p-channel silicon gate 
technology. 



FEATURES 

• Fully TTL compatible 

• Single 5V supply 



PIN CONFIGURATION 





C 1 


,N PACKAGE 






[I 




n 


A7 


As 


[L 






As 


READ/WRITE 


[L 






A9 


Ai 


K 




u 


CE 


Aj 


tl 






DATA OUT 


A3 


IZ 




11] 


DATA IN 


A4 


U 




jo] 


vcc 


Ao 


K 




n 


GND 











BLOCK DIAGRAM 



Ao O- 



A. O- 



Ai O- 



A. O- 



A3 o- 



D|N O- 
R/W O- 



Dqut O- 



1 



1 OF 32 
DECODER 



-7^ 



WRITE CIRCUIT 



CHIP SELECT 



SENSE/OUTPUT 



32 ROWS 
32 COLUMNS 



1 OF 32 COLUMN DECODER 
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21F02-F,I,N • 21F02-2 - F,I,N • 21F02-4 - F,I,N 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 



RATING 



UNIT 



Temperature range 
TsTG Storage 
Pd Power dissipation2 
N package 
F package 
I package 
All input, output and supply 
voltages with respect to ground 



-65 to 150 

640 
1 
1 

-0.5 to 7 



mW 
W 
W 
V 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ3 


Max 


Input voltage 
ViL Low 
ViH High 




-0.5 
2.0 




0.8 

Vcc 


V 


Output voltage 
Vol Low 
VoH High 


loL = 2.1mA 
lOH = -100)uA 


2.4 




0.4 


V 


ly Input load current (All input pins) 


ViN = to 5.25V 






10 


mA 


Output leakage current 

Iloh 
Ilol 


CE = 2.0V 
VoUT = 2.4 to Vcc 
VouT = 0.4V 






5 

-10 


mA 


Supply current 

Icci 
ICC2 


All inputs = 5.25V, Data out open 
Ta = 25°C 
Ta = 0°C 




30 


60 
70 


mA 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise specified, 

Input pulse levels = 0.65 to 2.2V, Input pulse rise and fall times = 20ns, 
Timing measurement reference level = 1.5V, 
Output load = 1 TTL gate and Cl = lOOpF 



PARAMETER 


TO 


FROM 


21F02 


21F02-2 


21F02-4 


UNIT 


Min 


Typ3 


Max 


Min 


Typ3 


Max 


Min 


Typ3 


Max 


READ CYCLE 

tRc Read cycle 
tA Access time 
tco 


Output time 


Chip enable 


350 




350 
180 


250 




250 
130 


450 




450 
230 


ns 
ns 
ns 


Previous read data valid 

with respect to 
toHi Address 
toH2 Chip enable 






40 







40 







40 







ns 


WRITE CYCLE 

twc Write cycle 

twp Write pulse width 

twR Write recovery time 






350 
250 
20 






250 
180 
20 






450 
300 
20 






ns 
ns 
ns 


Setup and hold time 
tAW Setup time 
tow Setup time 
tDH Hold time 
tew Setup time 


Write 
Output 
Output 

Write 


Address 
Data 
Data 
Chip enable 


20 
250 


250 






20 
180 


180 






20 
300 


300 






ns 



NOTES on following page. 
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21F02-F,I,N • 21F02-2 - F.I.N • 21F02-4 - F,I,N 



NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This Is a stress rating only and functional operation of the device 
of these or any other condition above those indicated in the operation sections of this 
specification Is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150° C 
maximum junction temperature and a thermal resistance of 150°C/W junction to 
ambient (B package). 

3. Typical values are at +25° C and typical supply voltages. 

4. All Inputs protected against static charge. 

5. Parameter valid over operating temperature range unless otherwise specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process changes and 
improvements. 
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21L02-F,I,N • 21L02-1-F,I,N • 21L02-2-F,l,N • 21L02-3-F,l,N 



DESCRIPTION 

The 21L02, 21L02-1, 21L02-2, and 21L02-3 
are iow power static random access read/ 
write memories fabricated with low thresh- 
old n-channel silicon gate technology. 

BLOCK DIAGRAM 



FEATURES 

• Fully static 

• Requires no clocks 

• Completely DTL/TTL compatible 

• Single 5V power supply 

• Three-state output for OR-tie capability 



PIN CONFIGURATION 



Ao O 



A, O- 



A2 o- 



A3 o- 



A4 o- 



D|N O- 

R/W O- 



CE O- 



Dqut O- 



Vcc GND 

L 



1 OF 32 
DECODER 



WRITE CIRCUIT 



CHIP SELECT 



SENSE/OUTPUT 



32 ROWS 
32 COLUMNS 



1 OF 32 COLUMN DECODER 





A, 






A, 





F,I,N PACKAGE 






[I 




U 




As 


CI 




jH 


As 


READ/WRITE 


IX 




HI 


A, 


*< 


K 




U 


CE 


Aj 


K 






DATA OUT 


A3 


K 






DATA IN 


A, 


[I 






vcc 


A« 


[I 




3 


GND 











ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 


Temperature range 




°C 


TsTG Storage 


-65 to 150 




Pd Power dissipation2 






N package 


640 


mW 


F package 


1 


W 


1 package 


1 


W 


AH input, output and 


-0.5 to 7 


V 


supply voltages with 






respect to ground 
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21L02-F,I,N • 21L02-1-F,I,N • 21L02-2-F,l,N • 21L02-3-F,l,N 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Tvn3 


Max 


Input voltage 
ViL Low 
ViH High 




-0.5 
2.2 




0.65 
Vcc 


V 


Output voltage 
Vol Low 
VoH High 


lOL = 1.9mA 
lOH = -IOOmA 


2.2 




0.45 


V 


Ili Input load current (All input pins) 


ViN = to 5.25V 






10 


mA 


Output leakage current 

Iloh 
Ilol 


CE = 2.2V 
VouT = 4.0V 
VouT = 0.45V 






10 
-100 


mA 


Supply current 

Icci 

ICC2 


All inputs = 5.25V, Data out open 
Ta = 25°C 
Ta = 0°C 




30 


40 
40 


mA 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise specified, 

Input pulse levels = 0.65V to 2.2V, Input pulse rise and fall times = 20ns, 
Timing measurement reference level = 1.5V, Output load = 1 TIL gate 
and Cl = 100pF 



PARAMETER 


TO 


FROM 


21L02 


21L02-1 


21L02-2 


21L02-3 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


tRC 
tA 

tco 


READ CYCLE 

Read cycle 
Access time 


Output time 


Chip enable 


1,000 




1,000 
500 


500 




500 
350 


650 




650 
400 


400 


400 
300 




ns 
ns 
ns 


tOH1 
tOH2 


Previous read data valid 
with respect to 

Address 

Chip enable 






50 







50 







50 







50 







ns 


twc 

tWP 
TWR 


WRITE CYCLE 

Write cycle 
Write pulse width 
Write recovery time 






1,000 
750 
50 






500 
300 
50 






650 
400 
50 






400 
250 
50 






ns 
ns 
ns 


tAW 
tDW 
tDH 

tew 


Setup and hold time 
Setup time 
Setup time 
Hold time 
Setup time 


Write 
Rise of R/W 
Change of data in 
Write 


Address 
Data in 
Rise of R/W 
Chip enable 


200 
800 
100 
900 






150 
330 
100 
400 






200 
450 
100 
550 






100 
300 
50 
300 






ns 



NOTES 



1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device of these or any other 
condition above those indicated in the operation sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on +150°C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient (B package). 

3. Typical values are at +25° C and typical supply voltages. 

4. All inputs protected against static charge. 

5. Parameter valid over operating temperature range unless otherwise specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process changes and improvements. 
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TIMING DIAGRAMS 



RESS Y 



ENABLE 



DATA 
OUT 



READ CYCLE 



I 



WRITE CYCLE 



IRESS X 



READ/ \! 
WRITE \ 



DATA DATA CAN 

IN CHANGE 



X 



- «cw- 



DATA STABLE 



•wrI" — 

r 



X 



Y DATAC 
J\ CHANi 



CAN 
CHANGE 
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OBJECTIVE SPECIFICATION 



2115/2115L-F,I,N • 2125/2125L-F,I,N 



DESCRIPTION 

The 2115 and 2125 family are read/write 
RAMs which are designed for buffer control 
storage and high performance main memo- 
ry applications. 

These devices offer the advantages of high 
performance, low power dissipation, and 
system cost savings, making them ideal 
where cost is a prime factor. N-channel 
technology allows the design and produc- 
tion of high speed MOS RAMs which are 
compatible to the performance of Bipolar 
RAMs. 



TRUTH TABLE 



FEATURES 

• Power dissipation: 0.2mW/bit typ (21 1 5L, 
2125L) 

• Output options: 

2115: Uncommitted collector* 
2125: Three-state 

• Non-inverting data output 

• Dual-in-line paclcage 

• N-channel MOS silicon gate technology 

• Fully pin compatible to 93415 (21 15) and 
93425 (2125) 

• Fully compatible with TIL logic families 
including inputs, output and single 5V 
supply 

• The 2115 is an MOS device and the output is actually an 
uncommitted drain. 



PIN CONFIGURATION 



INPUTS 


OUTPUT 


OUTPUT 


MODE 


2115 FAMILY 


2125 FAMILY 


Us WE Din 


DOUT 


DoUT 




H X X 


H 


High Z 


Not selected 


L L L 


H 


High Z 


Write "0" 


L L H 


H 


High Z 


Write "1" 


L H X 


□out 


DouT 


Read 



F,I,N PACKAGE 



CS fT 




"lel vcc 


Ao \T 




I5] D,N 


A^IX 




"m] we 


A2 [T 




Ts] A, 


A3 [T 




I2] Aa 


A, [T 




TT] A7 


dqut EE 




To] Ae 


GND [V 




T] A5 



PIN DESIGNATION 



PIN NO. 


SYMBOL 


FUNCTION 


1 




Chip select 


2-6, 


Ao-9 


Address inputs 


9-13 






7 


DoUT 


Data output 


8 


GND 


Ground 


14 


WE 


Write enable 


15 


Din 


Data input 



BLOCK DIAGRAM 



WORD 
DRIVER 



32X32 
ARRAY 



SENSE AMPS 
AND 
WRITE 
DRIVERS 



CONTROL 
LOGIC 
(SEE TRUTH 
TABLE) 



"OUT 
(7) 



ADDRESS 
DECODER 



ADDRESS 
DECODER 



TTTTt TTTTt 



Ao Ai A2 A3 A4 
(2) (3) (4) (5) (6) 



A5 Ag A; Ag A9 

(9) (10) (11) (12) (13) 
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OBJECTIVE SPECIFICATION 2115/2115L-F,I,N • 2125/2125L-F,I,N 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 


Temperature range 




°C 


Ta Operating 


-10 to 85 




TsTG Storage 


-65 to 150 




All output or supply voltages 


-0.5 to 7 


V 


All input voltages 


-0.5 to 5.5 


V 


Do output current 


20 


mA 



DC ELECTRICAL CHARACTERISTICS2 Vcc = 5V ± 5%, Ta = 0°C to 75° C 



PARAMETER 


TEST CONDITIONS 


2115/2115L 


21 25/21 25L 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


ViL 
VlH 


Input voltage 
Low 
High 




2.1 




0.8 


2.1 




0.8 


V 


Vol 

VOH 


Output voltage 
Low 
High 


Iql = 16mA 
Iqh = -3.2mA 


2.4 




0.45 


2.4 




0.45 


V 


IlL 
llH 


Input current 
Low 
High 


Vcc = Max 
ViN = 0.4V 
ViN = 4.5V 




-1 
1 


-40 
40 




-1 
1 


-40 
40 


mA 


ICEX 
iOFF 
l0S3 


Output current 
Leakage 
High Z 
Short circuit 


Vcc = Max 
Vqut = 4.5V 
VouT = 0.5V/2.4V 
Vcc = 4.5 V 




10 


100 




10 


50 
-100 


mA 
mA 
mA 


iCCL 
ICC1 


Supply current 
2115L, 2125L 
2115, 2125 


All inputs grounded, output open 




50 
75 


65 
100 




50 
75 


65 
100 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


All inputs = OV, Output open 
CS = 5V 




4 

5 


8 
8 




4 
5 


8 
8 


PF 



AC ELECTRICAL CHARACTERISTICS Vcc = 5V ± 5%, Ta = 0°C to 75° C 



PARAMETER 


TO 


FROM 


2115/2125 


2115L/2125L 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


tACS 
tRCS 
tAA 
tOH 


READ CYCLE 

Chip select time 

Chip select recovery time 

Access time 

Previous read data valid 

after change of address 


Output 


Address 


5 

10 


75 


45 
40 
95 


5 
10 


75 


50 
40 
95 


ns 
ns 
ns 
ns 


tws 
tzws 


WRITE CYCLE 

Enable time 

(2125, 2125L) 


Write enable 
High Z 


Data out 
Write enable 






40 






40 


ns 


tWR 

tw 


Write recovery time 
Write pulse width 






5 

50 




45 


5 

50 




50 


ns 
ns 


tWSD 
tWHD 


Setup and hold time 
Setup time prior to write 
Hold time after write 


WE 
Data 


Data 
WE 


5 






15 






ns 


twSA 
tWHA 


Setup time 
Hold time 


WE 
Address 


Address 
WE 


30 
5 






30 
15 








twscs 

tWHCS 


Setup time 
Hold time 


WE 
Chip select 


Chip select 
WE 


5 






15 









NOTES on following page. 
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OBJECTIVE SPECIFICATION 



21 15/21 15L-F,I,N • 2125/2125L-F,I,N 



NOTES 
1. 



Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 
linear feet per minute and a 2 minute warm-up. Typical thermal resistance values of the package at 
maximum temperature are: 
djA (@ 400fpm air flow) = 45°C/W 
0JA (still air) = 60°C/W 
0jc = 25°C/W. 

Duration of short circuit current should not exceed Isec. 



TEST LOAD CIRCUITS 



2115/2125 

AC AND DC tOAOING CONDltlONS 
4.75V 



2115, 2125 

Dqut 



30pF 

(INCLUDING 
SCOPE AND 
JIG) 





2115 


2125 


Rl 


330n 


330n 


RiN 


60on 


30on 



2125 




Write Enable to High Z Delay 



VOLTAGE WAVEFORMS 



2115/2125 



ALL INPUT PULSES 
3.5VP-P 



-90% 

. 10% 



/ J— 90% 



2125 



CHIP SELECT 



f 



Dqut 

data output 



'ZRCS /" 
0" LEVEL -I 

"1" LEVEL 



HIGH Z 
0.5V 



CSV 

_HIGH Z 



DATA OUTPUT 

Propagation Delay from Chip Select 
to High Z 

All tzxxx parameters are measured at a delta of 
0.5V from the logic level and using Load 1. 



2125 



WRITE ENABLE 



"OUT 

DATA OUTPUT 



DQUT 

DATA OUTPUT 




1-ZIJ0.5V 
^ HIGH Z 



Write Enable to High Z Delay 



TIMING DIAGRAMS 



2115 WRITE CYCLE 



f 



'WSO 
•WSA 
tyvsCS — 



m ■ DATA" , 
////j UNDEFINED 



♦tWHA*" 

WHCS- 



^ J— 'WH 

\* *| tWR 



All measurements referencecl to 1.5V 



2115 READ CYCLE 



X 



A. 



J- 



Propagation Delay from Chip Select 

All measurements referenced to 1.5V 
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OBJECTIVE SPECIFICATION 
TIMING DIAGRAMS (Contd) 



2115/2115L-F,I,N • 21 25/21 25L-F,I,N 



2125 WRITE CYCLE 



-♦-tWSA-*- 

wscs- 



*WHCS - 



Sz 



All measurements referenced to 1 .5V 



M 



2Mb READ CYCLE 



|-_- tAA- 

■*0H 



7777777777777/ 

DATA 
77 UNDEFINED 



DATA VALID 



//// niun i. J 

/////W//////, 



Propagation Delay from Chip Select 

All measurements referenced to 1.5V 



TYPICAL PERFORMANCE CHARACTERISTICS 



ICC vs TEMPERATURE 







«CC= 5« 




s 




1 

2115/2125 








2115L/ 


2125L 





























20 40 60 80 100 

TEMPERATURE (°C) 



ACCESS TIME vs CAPACITANCE 



























































A= 25°< 


>V 















100 200 300 400 500 600 
Cl (PF) 
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11G3-I,N 



DESCRIPTION 

The 1103 is designed for main memory 
applications where high performance, low 
cost and large bit storage are important 
design objectives. It is a random access 
memory element using enhancement mode 
p-channel MOS devices integrated on a 
monolithic array. It is fully decoded, permit- 
ting the use of an 18-pin dual in-line pack- 
age. The dynamic circuitry dissipates sig- 



nificant power only during precharge. PIN CONFIGURATION 

Information stored in the memory is non- 
destructively read. Refreshing of all 1024 
bits is accomplished in 32 read cycles and is 
required every 2ms. A separate cenable 
(chip enable) lead allows easy selection of 
an individual package when outputs are 
OR-tied. Use Signetics 8T25 sense amp, 
and 3207 clock driver. 





l,N PACKAGE 




A, 


E 




ill 


READ/WRITE 


Aj 


[I 




jH 


vss 


Ao 


d 






CENABLE 


A, 






1] 


A, 


PRECHARGE 


m 




ID 


DATA OUT 


A, 








Aa 


A,. 


E 






DATA IN 


As 


[I 






Vqd 


Ar 


d 






Vbb 











BLOCK DIAGRAM 




1 OF 32 
ROW 
SELECTOR 



READ/ 
WRITE 
AMPLIFIERS 



Vbb O- 
Vss O- 

PRECHARGE Q— 
CENABLE O- 
READ/WRITE Q- 



LOGIC0= HIGH VOLTAGE 
LOGIC 1 = LOW VOLTAGE 



MEMORY MATRIX 

32 ROWS 
32 COLUMNS 
(1024 BITS) 



REFRESH AMPLIFIERS 
READ/WRITE COLUMN 
GATING 




1 OF 32 
COLUMN SELECTOR 



TTTTT 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 




Temperature range 






Ta 


Operating 


to 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation 


1 


w 




All input or output 


-25 to 0.3 


V 




voltages with respect to the most 








positive supply voltage, Vbb 








Supply voltages Vdd and Vss 


-25 to 0.3 


V 




with respect to Vbb 
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DC ELECTRICAL CHARACTERISTICS Ta = o°c to 70° c, Vss2 = 16V ± 5%, (Vbb - Vss)3 = 3V to 4V, Vdd = ov 

unless otherwise specified. 





PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 




Min 


Typ 


Max 












Input voltage 










V 




Low 












V|Ll4 


All address and data In lines 


Ta = 0°C 


Vss - 17 




Vss -14.2 




V|L24 


All address and data in lines 


Ta = 70°C 


Vss - 17 




Vss - 14.5 




VIL34.5 


Precharge, Cenable, Read/write inputs 


Ta = 0°C 


Wco - 17 
VSS 1 / 




Vss - 14.7 




VIL44.5 


Precharge, Cenable, Read/write inputs 


Ta = 70°C 


Voo - 17 
vss 1 ' 




Vss - 15.0 






nign** 












V|H1 


All inputs 


1 a — u u 


Vss - 1 




Vss + 1 




V|H2 


All inputs 


Ta — 7no P 

1 A — f U O 


Vss - 0.7 




Vss + 1 






Output voltage 


Rload = 10006 








mV 


Vol 


Low7 














High 












V0H1 




Ta = 25°C 


60 


90 


400 




V0H2 




Ta = 70°C 


50 


80 


400 






Supply current 


Ta = 25° C, All addresses = OV, 








mA 






Precharge = OV 










Iddi 


During Tpc^ 


Cenable = Vss 




37 


56 




IdD2 


During Tov^ 


Cenable — OV 




38 


59 




IdD3 


During Tpov^ 


Cenable = OV 




5.5 


11 




IdD4 


During Tcp8 


Cenable = Vss 




3 


4 




Iddav 


Averages 


Cycle time = 580ns, 




17 


25 








Precharge width =■ 190ns 










Ibb 


Vbb supply current 








100 


mA 




Output current 


Rload = lOOne 












High 












l0H1 




Ta = 25°C 


600 


900 


4000 




IOH2 




Ta = 70°C 


500 


800 


4000 






Capacitanceio 


f = 1MHz, All unused pins are at 








PF 






ac ground, Vin = Vss 










Cad 


Address 








7 




CPR 


Precharge 








18 




CCE 


Cenable 








18 




Crw 


Read/write 








15 






Data input 












C|N1 




Cenable = OV 






5 




C|N2 




Cenable = Vss 






4 






Data output 












COUT 




VOUT = OV 






3 
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AC ELECTRICAL CHARACTERISTICS Ta = o°c to 70°C, Vss = 16 ± 5%, (Vbb - Vss) = 3.0V to 4.ov, Vdd = ov 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


READ, WRITE AND READ/WRITE CYCLE 

Tref Time between refresh 












2 


ms 


Setup and hold time 
tAC Setup timeii 
tcA Hold time 


Cenable 
Address 


Address 
Cenable 




115 
20 






ns 


Delay time 

tpcii 
tcp 


Cenable 


Precharge 
Cenable 




125 
85 






ns 


Precharge and cenable 

overlap 
tovL Low 
tovH High 
tovM 50% points 






t = 20ns 


25 
45 




75 
140 
95 


ns 


READ CYCLE 






tAP^min^ "I" toVI ^min + tPO^may^ = 

2t, tpc(min) + toVL(min) + tpo(max) 
+ 2t, t = 20ns, Cload = 100pF, 
Rload = 100, Vref = 40m V 










tRc Read cycleii 








480 






ns 


Delay time 

tpov 
tpo 


End of 
cenable 
Output 


Precharge 

End of 
precharge 




165 




500 
120 


ns 


A^^OPQC timo11 

tACCI 
tACC2 


Output 
Output 


Address 
Precharge 




300 
310 






ns 


WRITE OR READ/WRITE CYCLE 






Cload = lOOpF, Rload = 1 00, Vref =40mW 










twc Write cycleii 
tRWC Read/write cycleii 






t = 20ns 
t = 20ns 


580 
580 






ns 
ns 


Delay time 

tpw 
tpo 


Read/write 
Output 


Precharge 

End of 
precharge 




165 




500 
120 


ns 


Setup and hold time 
tw Setup time 

tow Setup time 

tDH Hold time 
tew Hold time 


Chip enable 

high 
Chip enable 

high 

Data 
R/W high 


Read/write 

Data 

R/W high 
Chip enable 
high 




80 
105 
10 




10 


ns 


twp Read/write pulse width 
tp Time to next precharge 








50 







ns 
ns 



NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This Is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. The Vss current drain is equal to (Idd + Ioh) or (Idd + Iol). 

3. (Vbb - Vss) supply should be applied at or before Vss- 

4. The maximum values for Vil and the minimum values for Vih are linearly related to 
temperature between 0°C and 70°C. Thus any value in between 0°C and 70° C can be 
calculated by using a straight-line relationship. 

5. The maximum values for Vil (for precharge, cenable and read/write) may be increased 
to Vss - 14.2 at 0°C and Vss - 14.5 at 70° C (same values as those specified for the 
address and data-in lines) with a 40ns degradation (worst case) in tAC, tpc, tRc, twc. 
tRWC, tACCI and tAcc2. 



6. This value of load resistance is used for measurement purposes. In applications the 
resistance may range from lOOn to Ikn. 

7. The output current when reading a low output is the leakage current of the 1 103 plus 
external noise coupled into the output line from the clocks. Vol equals Iol across the 
load resistor. 

8. See Supply Current vs Temperature for guaranteed current at the temperature 
extremes. These values are taken from a single pulse measurement. 

9. This parameter is periodically sampled and is not 100% tested. 

10. This parameter is periodically sampled and is not 100% tested. It is measured at worst 
case operating conditions. Capacitance measurements for plastic package only. 

11. These times will degrade by 40ns (worst case) if the maximum values for Vil (for 
precharge, cenable and read/write inputs) go to Vss- 14.2V at 0°C and Vss - 14.5V at 
70° C. 
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TIMING DIAGRAMS 



DATA OUT 

Vol 



WRITE CYCLE OF READ/WRITE CYCLE 

- twc OR to 




iDDRESS X 7 ^ 

CAN )^ 
C HANGE X ^rA 



CENABLE 

READ/WRITE 

VOH 
DATA OUT 

Vol- 



READ CYCLE 



ADDRESS STABLE 



^1 



X 



ADDRESS CAN CHANGE 



'REF 
^LOAD 
^LOAD 



= 70mV 
= 100n' 
= lOrF 



■ *ACC1 ~ 
■ *ACC2 ■ 



DATA OUT VALID 



NOTES 

A. VDD + 2V 



tr is defined as the transitions between these two points. 



B. VSS-2V 

C. tow is referenced to point 1 of the rising edge of cenable of read/write whichever occurs first. 

D. toH is referenced to point 2 of the rising edge of cenable or read/write whichever occurs first. 
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DESCRIPTION 

The 2660 is fabricated with n-channel sili- 
con gate technology for high performance 
and high functional density, and uses a 
single transistor dynamic storage cell and 
dynamic circuitry to achieve high speed and 
low power dissipation. 

The unique design of the 2660 allows it to be 
packaged in the industry standard 16-pin in- 
line package, which provides the highest 
system bit densities and is compatible with 
widely available automated handling equip- 
ment. 

The use of the 16-pin package is made 
possible by multiplexing the 12 address bits 
(required to address 1 of 4096 bits) into the 
2660 on 6 address input pins. The two 6-bit 
address words are latched into the device by 
the 2 TTL clocks, Row Address Strobe (RAS) 
and Column Address Strobe (CAS). Non- 
critical clock timing requirements allow use 
of the multiplexing technique while main- 
taining high performance. 

The single transistor dynamic storage cell 
provides high speed along with low power 
dissipation. The memory cell requires re- 
freshing for data retention, and this is most 
easily accomplished by performing a read 
cycle at each of the 64 row addresses every 
2ms. 

FEATURES 

• Standard 16-pin DIP 

• All Inputs Including clocks TTL compati- 
ble 

• On chip latches for address, chip select 
and data In 

• Tri-state TTL compatible output 

• Output data Is latched and valid into next 
cycle 

• Read and write cycle time: 

2660: 375ns 
2660-1: 425ns 
2660-2: 500ns 
2660-3: 375ns 

• Access time: 

2660: 250ns 
2660-1: 300ns 
2660-2: 350ns 
2660-3: 250ns 

• Low power: 

Operating: <380mW 
Standby: <24mW 

• RAS only refresh (no dummy cycles re- 
quired) 

• Page mode addressing: 2660-3 

• ±10% po wer s upply margins: 2660-3 

• T RPW = RAS pulse width of 32ms: 2660-3 
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PIN CONFIGURATION 



F,I,N PACKAGE 



Vbb QI 




m vss 


°\N Cl 




Is] CAS 


WRITE [T 






RAS [T 




m ^ 


AO [I 




Til A3 


A.[I 




jT| A4 






To] As 


vdd Cl 




ID vcc 



BLOCK DIAGRAM 



COLUMN 
ADDRESS STROBE 
(CAS) 



CHIP SELECT 
(CS) 



Ao- 
A, - 



A4 - 
As- 



7 BIT 
LATCH 
(COLUMN) 



ADDRESS 
■ BUS 



CLOCK GENERATOR NO. 2 




1 OF 64 COLUMN DECODER 



64 SENSE AMPS 
DATA IN/DATA OUT GATING 



I— 1 



OUTPUT 
LATCH AND 
BUFFER 





QC 
UJ 

o 


1 










1 




6 BIT 
LATCH 
(ROW) 


1 

6 


1 OF 6 
V DEC( 


64 
1 


4096 BIT 
STORAGE ARRAY 








O 

QC 


1 








T FN&Rlf: 












CLOCK GENERATOR NO. 1 










1 







DATA OUT (DoUT) 



VcC 
GND 



ROW 

ADDRESS STROBE 
(RAS) 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 


Temperature range 




°C 


TsTG Storage 


-55 to 150 




All input or output voltages 


+25 to -.5 


V 


with respect to the most 






negative supply voltage Vbb 






Supply voltages Vdd, Vcc and Vss 


+20 to -.5 


V 


with respect to Vbb 
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DC ELECTRICAL CHARACTERISTICS 



Ta = 0°C to 70° C, Vdd2 = 12V ± 5% (10%), Vcc = 
Vss = OV unless otherwise specified. 



5V ± 10%, Vbb = -5V ± 10%, 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltages 
ViL Low 
ViH High 


Any input 


-1.0 
2.4 




0.8 
7.0 


V 


Output voltage 
Vol Low 
VoH High 


loL = 2.0mA 
loH = -5.0mA 


0.0 




0.4 

Vcc 


V 


Leakage current 
liL Input4 
loL Outputs 


Any input 






5 
10 


mA 


Vdd current 
Iddi Average6 
iDD2 Supply 


CAS and RAS at Vih 




1 


35 
1.5 


mA 


Ice Vcc supply current7 
Ibb Average Vbb current 


Deselected 






10 
75 


AiA 

mA 


Capacitance 
Cad Address 
Cc CAS,RAS,CS,DIN,WRITE 
CouT Output 








10 
7 
8 


PF 




E 



G 
£ 
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AC ELECTRICAL CHARACTERISTICS8 Ta = o°c to 70°C, Vdd2 = 12V ± 5% (10%), Vcc = 5V ± io%, Vbb = -5V ± io%, 

Vss = OV, unless otherwise specified. 



PARAMETER 


TO 


FROM 


2660 


2660-1 


UNIT 


MIn 


Typ 


Max 


Min 


Typ 


Max 


READ, WRITE AND READ 
MODIFY WRITE CYCLES 

tREF Time between refresh 
tRp RAS precharge time 
tcp Column precharge time 






115 




2 


125 




2 


ms 
ns 
ns 


Lead time 
tRCL Leading edges 
tcRL Trailing edge^o 


PAQ 


D AC 


60 
-40 




110 
40 


80 

-50 




135 
50 


ns 


Access time 

tCACl1 
tRACl2 


Output 
Output 


CAS 
RAS 






140 
250 






165 
300 


ns 


tT Rise and fall timei3 

toFF Output buffer turnoff delay 






3 





50 
65 


3 





50 
80 


ns 
ns 


Setup and hold time 

IAS OclUp lllilc 

tAH Hold time 


CAS 
Address or CS 


CAS 




60 








80 






ns 


READ CYCLE 

tRc Random read cycle timei2,i4 






375 






425 






ns 


Pulse width 
tcpw CAS 
IRPW nAo 






140 
250 




10000 
10000 


165 
300 




10000 
10000 


ns 


Setup and hold time 
tRcs Setup time 

tpPH Hnlrl timfi 


CAS low 

VVC lUW 


WE high 

p/vc hinh 
wMO iiiyii 
















ns 


tRSH Hold time 
tcsH Hold time 


RAS high 
CAS high 


CAS low 
RAS low 


140 
210 






165 
250 






WRITE CYCLE 

tRc Random write cycle time"'2,i4 






375 






425 






ns 


Pulse width 
tcpw CAS 
tRPW RAS 
twp Write command 






140 
250 
110 




10000 
10000 


165 
300 
130 




10000 
10000 


ns 


Setup and hold time 
tDS Setup timei5 
tDH Hold timers 


CAS 
Data in 


Data in 
CAS 




110 








130 






ns 


tRSH Hold time 
tcsH Hold time 
twcH Hold timeie 


RAS high 
CAS high 
WE high 


CAS low 
RAS low 
CAS low 


140 
210 
nu 






165 
250 
130 






tcwL Lead time 


CAS high 


WE low 


110 






130 






ns 


READ MODIFY 
WRITE CYCLE 

tRMW Read modify write cycle 
timei2,i4 






475 




10000 


555 


10000 




ns 


Cycle width 

ICRW OMo 
tRRW RAS 






250 
360 




10000 
10000 


295 
430 


10000 
10000 




ns 


Pulse width 
twp Write command 






110 






130 






ns 


Setup and hold time 
tDS Setup time 
tDH Hold time 


CAS 
Data in 


Data in 
CAS 




110 








130 






ns 


tRcs Setup time 
tRWH Hold time 
tcwH Hold time 


CAS low 
RAS high 
CAS high 


WE high 
WE low 
RAS low 




110 
360 







130 
430 






tcwL Lead time 
tMOD Modify time 


CAS high 
WE low 


WE low 
Data out 


110 







130 







ns 
ns 
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AC ELECTRICAL CHARACTERISTICS8 (Cont'd) Ta = 0°C to 70°C, Vdd2 = 12V ± 5% (10%), Vcc = 6V ± 10%, 

Vbb = -6V ± 10%, Vss = OV, unless otherwise specified. 



PARAMETER 


TO 


FROM 


2660-2 


2660-3 


UNIT 


MIn 


Typ 


Max 


MIn 


Typ 


Max 


READ, WRITE AND READ 
MODIFY WRITE CYCLES 

tREF Time between refresh 
tRP RAS precharge time 
tcp Column precharge time 






150 




2 


115 
110 




2 


ms 
ns 
ns 


Lead time 
tRCL Leading edges 
tcRL Trailing edge ""o 


p AO 


D AQ 


110 
-50 




150 
50 


60 
-40 




110 
40 


ns 


Access time 

tCACl1 
tRACl2 


Output 
Output 


CAS 
RAS 






200 
350 






140 
250 


ns 


tT Rise and fall timei3 

toFF Output buffer turnoff delay 






3 





50 
100 


3 





50 
65 


ns 
ns 


Setup and hold time 

IAS Ociup lliilc 

tAH Hold time 


CAS 
Address or 
CS 


GAS 



100 







60 






ns 


READ CYCLE 

tRc Random read cycle timei2,i4 






500 






375 






ns 


Pulse width 
tcpw CAS 

iRPW nAo 






200 
350 




10000 
10000 


140 
250 




32000 
32000 


ns 


Setup and hold time 
tRcs Setup time 

••nO/n nUlU iliTH? 


CAS low 
vvc low 


WE high 
<M»Mo nign 
















ns 


tRSH Hold time 
tcsH Hold time 


RAS high 
CAS high 


CAS low 
RAS low 


200 
350 






140 
210 






11/ D IT" C f^Mf^t C 

WRITE CYCLE 

tpc Random write cycle time"'2,i4 






500 






375 






ns 


Pulse width 
tcpw CAS 
tRPW RAS 
twp Write command 






200 
350 
150 




10000 
10000 


140 
250 
110 




32000 
32000 


ns 


Setup and hold time 
tDS Setup timei5 
tDH Hold timers 


CAS 
Data in 


Data in 
CAS 




150 








1 in 






ns 


tRSH Hold time 
tcSH Hold time 
twcH Hold timei6 


RAS high 
CAS high 
WE high 


CAS low 
RAS low 
CAS low 


200 
300 
150 






140 
210 
110 






tcwL Lead time 


CAS high 


WE low 


150 






110 






ns 


READ MODIFY 
WRITE CYCLE 

tRMW Read modify write cycle 
timei2,i4 






650 




10000 


475 




32000 


ns 


Cycle width 

ICRW OAb 
tRRW RAS 






350 
500 




10000 
10000 


250 
360 




32000 
32000 


ns 


Pulse width 
twp Write command 






150 






110 






ns 


Setup and hold time 
tDS Setup time 
tDH Hold time 


CAS 
Data in 


Data in 
CAS 




150 








110 






ns 


tRcs Setup time 
tRWH Hold time 
tcwH Hold time 


CAS low 
RAS high 
CAS high 


WE high 
WE low 
RAS low 




150 
500 








110 
360 






tcwL Lead time 
tMOD Modify time 


CAS high 
WE low 


WE low 
Data out 


150 







110 







ns 
ns 



NOTES on following page. 
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NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or any other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Vdd = 1 2 ± 1 0% for the 2660-3. 

3. Input voltages greater than TTL levels (0 to 5V) require device operation at reduced 



4. All device pins at OV except Vbb at -5V and pin under test which is at +10V. 

5. Output disabled by chip select input. 

6. Current js proportional to clock speed with maximum current measured at fastest 
cycle rate. 

7. Depends upon output loading. The Vcc supply is connected to the output buffer only. 

8. Assumes tr = 5ns. 

9. For minimum cycle, tRCL has a maximum value of 110ns. 



10. Implies |tcRL| ^ 40ns only for minimum cycle time; otherwise UcrlI > 40ns is legal for 
other than minimum cycle time. 

11. Assumes tpcL + tj > tpcL (max). If not, the access time is controlled by tpAC- 

12. Assumes that tRCL + ti < Ircl (max). If tRCL + tr > tpcL (max), then tRc and tRAC will be 
longer by the amount tRCL + ti exceeds tRCL (max). 

13. Rise and fall times measured between Vih and Vil. 

14. The minimum cycle time is achieved by compensating for RAS rise and fall times with 
tCRL- The minimum cycle time is then constrained by tpcL (max) + tcpw + tRp. 

15. These parameters are referenced to the CAS leading edge in random write cycle 
operation and to the Write leading edge in read-write or read-modify-write cycle. 

16. Write command hold time is important only when performing normal random write 
cycles. During read-write or read-modify-write cycles, the write command pulse width 
is the limiting parameter. 

17. All voltages reference to Vss- 

18. Output voltage will swing from Vss to Vcc independent of differential between Vss 
and Vcc. 



TIMING DIAGRAMS 



V|H- 



AODRESSES 



□out 



V,L- 
VOH" 

Vol • 



READ CYCLE 



DC 



r: 



'RSH 

— »CPW- 



\s — ► 



-«AS 



COLUMN 
ADDRESS 



X 
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TIMING DIAGRAMS (Contd) 



ADDRESSES 



VfH • 



WRITE CYCLE 



*RCL ■ 



ROW 
ADDRESS 



COLUMN 
ADDRESS 



X 



11 



"♦ds- 



♦OFF- 



X 
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TIMING DIAGRAMS (Cont d) 



ADDRESSES 



READ MODIFY WRITE CYCLE 

— »RMW 



- tRRW- 



r. — V 



ROW 
ADDRESS 



XX 



■ *CRW- 



COLUMN 
ADDRESS 



X 



3^ 



HIGH 
C IMPEDANCE 



*CRL 



tr— tDH- 
-«DS 



DATA IN i/ 



VALID 
DATA OUT 



NOTES 

A.B ViHMiN and Vilmax are reference levels for measuring timing of input signals. 
C.D.Vqhmin and Volmax are r eference levels for measuring timing of Dour with lOOpf load. 

E. If WE goes low while CAS is low, Dqut could go either Vol or Vq h after tcAC- Dour will be in open 
circuit state (write cycle waveforms), if WE goes Low before CAS goes low. In a read-mod ify-write 
cycle Doui is data read and does not change during modify-write portion of the cycle. 

F. For minimum cycle timing, tcRL must be to 40ns for the 2660 and 2660-3; to 50ns for the 2660-1 and 
2660-2. 



RA§ 
V|L 



ADDRESSES 



RAS ONLY REFRESH CYCLE 



— ^ »AS 



ROW 
ADDRESS 



X 



- »RC- 



VOH 

Dqut 
Vol 
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TIMING DIAGRAMS (Cont d) 



tAS- 



ADDRESSES 



2660-3 

PAGE MODE READ CYCLE 



DoUT 



COL 
ADD 



J"^. =^1^. / 



X 



* — «CAC 
»OFF 



*RCS- 



7 



• «RAC - 

U- 



•rch" 



- 'CPW - 



«AH 

■•as Us- 



XT 



4 4 ;°° 



■ «rsh 

■ tCPW 



\f — \_ 



'AS ^ ' 



[^♦ah-^ 



y 

v.. —AC 



2660-3 

PAGE MODE WRITE CYCLE 

tRpW 



H*— tRp— ►] 



ROW 
ADD 



'5. 




COL 
ADD 



_i 



j-*-tAH-^ 



\ f \ / 



*DS- 



-H 



WCH 1^*— 
- ♦CWL 



-•rsh 

-»CPW 



a A- *°° A 



-J? i 



HIGH 
IMPEDANCE 



tWCH |-*»— 
• «CWL — » 



VALID Vj^ VALID c/ VALID 

A fv 4 -fi ?? A A 



*WP 
»DH 
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DESCRIPTION 

The 2680 incorporates the latest memory 
design features and can be used in a wide 
variety of applications, from those which 
require very high speed to ones where low 
cost and large bit capacity are the prime 
criteria. 

The 2680 must be refreshed every 2ms. This 
can be accomplished by performing a read 
cycle at each of the 64 row addresses (Ao- 
A5). The chip select input can be either high 
or low for refresh. 

The 2680 has been designed with minimum 
production costs as a prime criterion. It is 
fabricated using n-channel silicon gate 
MOS technology, which is an ideal choice 
for high density integrated circuits. The 
2680 uses a single transistor cell to minimize 
the device area. The single device cell, 
along with unique design features in the on- 
chip peripheral circuits, yields a high per- 
formance and low cost memory device. 



PIN CONFIGURATION 





F,I,N PACKAGE 




Vbb(-5) 


[T 




"22I 


Vss (GND) 


A9 


CI 




13 


As 


A10 


u 




20] 


A7 








m 


As 


cs 


[I 




18] 


VdD (12) 


DATA IN 


[I 






CE CLOCK 


DATA OUT 








NO 


Ao 


K 






As 


A, 


K 






A4 


Aj 








A3 


Vcc(+5) 


Ui 






WE 











BLOCK DIAGRAM 



A3 O- 



A5 O- 



ROW DECODE 
AND BUFFER 
REGISTER 



MEMORY 
ARRAY 
64X64 




CE O- 



TIMING 
CONTROL 
GENERATOR 



d,nO- 
wio- 
csO- 



COLUMN 
AMPLIFIERS 



COLUMN DECODE 
AND 

BUFFER REGISTER 



A6 A7 A8 A9 A10 A11 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 




Temperature range 






Ta 


Operating under bias 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation 


1.25 


w 




All input or output voltages with 


20 to -0.3 


V 




respect to the most negative 








supply voltage, Vbb 








Supply voltages Vdd, Vcc, and 


20 to -0.3 


V 




Vss with respect to Vbb 
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RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


LIMITS 


UNIT 


MIn 


Typ 


Max 




Supply voltage 








V 


Vcc 




4.75 


5 


5.25 




Vdd 




11.4 


12 


12.6 




Vss 













Vbb 




-4.5 


-5 


-5.5 





DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


ViL 
VlH 
ViLC 
VlHC 


Input voltage 
Low 
High 
CE low 
CE high 




-1.0 
2.4 
-1.0 
Vdd -1 




0.6 
Vcc +1 

1.0 
Vdd +1 


V 


Vol 
VoH 


Output voltage 
Low 
High 


Iql = 2.0mA 
lOH = -2.0mA 


0.0 
2.4 




0.45 

Vcc 


V 


Ilc 
Ili 


Input load current 
CE 

All inputs except CE 


ViN = min to Vine niax 
ViN = min to Vih max, CE = Vilc or Vine 




.01 
.01 


2 

10 


mA 


|iLO| 


Output leakage current 
high impedance state 


CE = Vilc or CS = Vim, Vo = OV to 5.25V 




.01 


10 


mA 


Iddi 

IdD2 


Supply current (Vdd) 
During CE off3 
During CE on 


CE = - IVto 6V 
CE = VlHC, CS = ViL 




50 


200 
60 


mA 
mA 


IddAVi 


Average Vdd current 


Cycle time = 400ns, CS = Vil, tcE = 230ns, 
Ta = 25°C 




35 


54 


mA 


lcci 
Ibb 


Supply current 
Vcc4 
Vbb 


CE = Vilc or CS = Vih 




.01 
5 


10 
100 


mA 


Cad 
CcE 

CiN 
CouT 


Capacitances 
Address, CS 

CE 

Input and WE 
Output 


ViN = Vss 
ViN = Vss 
V|N = Vss 
VoUT = OV 




4 
13 
5 
4 


6 

25 
10 
7 


PF 
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AC ELECTRICAL CHARACTERISTICS Over recommended supply voltage range, 

Ta = 0°C to 70° C, tT = 20ns, Cl = 50pF, 
Load = 1 TTL gate, tACC = tAC + tco + It? 



PARAMETER 


TO 


FROM 


2680 


2680-1 


2680-2 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


READ, WRITE, AND 
READ MODIFY/ 
WRITE CYCLE 

tREF Time between refresh 










2 






2 






1 


ms 


Setup and hold time 
tAC Setup time 
tAH Hold time 


CE 
Address 


Address 
CE 




100 








100 






10 
100 






ns 


tec CE off time 

tT CE transition time 

tcF CE high impedance state 


Output 


CEoff 


130 
10 





40 


130 
10 





40 


380 
10 





40 


ns 
ns 
ns 


READ CYCLE 

tcY Cycle time 

tCE CE on time 

tco CE output delay time 

tACC Access time 

tWL 

twc 


Output 

WE 
CE on 


Address 
CE 
WE 


400 
230 







4000 
180 
200 


470 
300 







4000 
250 
270 


800 
380 







4000 
320 
350 


ns 
ns 
ns 
ns 
ns 
ns 


WRITE CYCLE 

tcY Cycle time 
tcE CE on time 
tw 
tew 


CE off 
WE 


wi 

CE 


400 
230 
150 
150 




4000 


470 
300 
150 
150 




4000 


800 
380 
200 
150 




4000 


ns 
ns 
ns 
ns 


Setup and hold time 
tow Setup times 
tDH Hold time 


WE 
Din 


Din 
CE 


























ns 


Pulse width 
twp WE 






50 






50 






100 






ns 


READ, MODIFY, 
WRITE CYCLE 

tRwc Cycle time 

tcRW CE width during cycle 

tw 

twc 


CE off 
CE on 


WE 
WE 


520 
350 
150 





4000 


590 
420 
150 





4000 


960 
540 
200 





4000 


ns 
ns 
ns 
ns 


Setup and hold time 
tow Setup time 
tDH Hold time 


WE 
Din 


Din 
CE 


























ns 


Pulse width 
twp WE 






50 






50 






100 






ns 


tco Delay time 
tACC Access time 


Output 


CE 






180 
200 






250 
270 






320 
350 


ns 
ns 



notes 



1 . stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

2. Typical values are for Ta = 25° C and typical power supply voltages. 

3. The Idd and Ice currents flow to Vss- The Ibb current is the sum of all leakage currents. 

4. During CE on Vcc supply current is dependent on output loading Vcc is connected to output buffer 
only. 

5. Capacitance measured with Boonton Meter or effective capacitance calculated from the equation 
with the current equal to a constant 20mA. 

•e. If WE is low before CE goes high then Din must be valid when CE goes high. 
7. The only requirement for the sequence ot applying voltage to the device is that Vdd, Vcc, and Vss 
should never be .3V more negative than Vbb. 
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TIMING DIAGRAMS 



V|H \. _ 

ADDRESS yj 
AND CS X 

V,L ^ 




READ AND REFRESH CYCLEA 








■ 'CY 


rz 

ADD 

-B 


RESS STABLE 


^ Y 

A ADDRESS CAN CHANGE A ADC 


RESS STABLE 




«AH- 




1 


r -1 


«T 


»AC 






V|HC 

CE 


D-,- 


.U J 

' *wc 


i 

\ 


1 



/ 


V|LC 






»cc ^ 


V|H 

WP WE C 
CHAN 


A 

V 








- 

\ WE CAN 
\ CHANGE 




V,L 








" 'WL 


\ 


1 

\ VALID + 


Vqh 

°OUT -^iMPE 


IGH _^ 
DANCE 






HIGH , 

IMPEDANCE 


Vol 














'ACC 


'CF 



WRITE CYCLE 

tCY 
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TIMING DIAGRAMS (Cont d) 



READ, MODIFY, WRITE CYCLE 




NOTES 

A. For Refresh cycle row and column addresses must be stable before tAC and remain stable for entire 

tAH period. 

B ViL max is the reference level for measuring timing of the addresses, CS, WE, and Din. 

C. ViH min is the reference level for measuring timing of the addresses, CS, WE, and Din. 

D. Vss +2.0V is the reference level for measuring timing of CE. 

E. Vdd -2V is the reference level for measuring timing of CE. 

F. Vss +2.4V is the reference level for measuring the timing of Dqut. 
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DESCRIPTION 

The 2530 has a read input which controls 
the entry of data from the ROM into output 
latches. Three-state outputs allow OR-tying 
for implementing larger memories. Two 
mask programmable output enables control 
the 8 output devices without affecting ad- 
dress circuitry. 



BLOCK DIAGRAM 



PIN CONFIGURATION 



OUTPUT 

ENABLE 1 r-OUTPUT ENABLE 2 



\BLE 1 r- 



1 OF 2 
DECODER 



A4 O— 



A9 0-* 



ROW 
DECODER 
1 OF 64 



COLUMN 
DECODER 
1 OF 8 



4096 BIT 
ROM MATRIX 
512X8 



OUTPUT 
LATCHES 
(8) 




-O o, 



-OOs 



READ 
GENERATOR 



l,N PACKAGE 




ABSOLUTE MAXIMUM RATINGS ^ 



PARAMETER 


RATING 


UNIT 


Temperature range 
Operating 
"•"STG Storage 

Power dissipation at 70° 02 
Input and supply voltages 
with respect to Vcc3 


Oto 70 
-65 to +150 
730 

+0.3 to -20 


mW 
V 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5%, Vdd = OV, Vgg = -12V ± 5%, 

unless otherwise specified.4,s,6,7 



PARAMETER 


TEST CONOmONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltages 
ViL Low 
ViH High 




-5 
3.4 




0.6 
5.3 


V 


Output voltage 
Vol Low 
VoH High 


lOL = 1.6mA 
lOH = lOOyuA 


3.8 




0.5 


V 


Ili Input load current 


ViN = -5.5V, Ta = 25°C 




10 


500 


nA 


Ilo Output leakage current 


VouT = OV, Ta = 25°C 




10 


1000 


nA 


Supply currents 
Ice Vcc 
Igg Vgg 






30 
30 


45 
45 


mA 


Gin Address input capacitance 


ViN = Vcc, Vac = 25m p-p, f=1MHz 






10 


pF 


AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C. Vcc = 5V ± 5%, Vdd = OV, Vgg = -12V ± 5%, 

unless otherwise specified. 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Pulse width 
tRPw Readio 
tRpw Read 11 






250 
500 


200 
400 




ns 


Address timei2 
tAD Delay 
tAG Read 


Address 
Read high 


Read low 
Address 






50 
50 


ns 


Delay time 

tAl13 
tA2l3 

tOE 


Output 
Output 

Output 


Address 
End of read 
pulse 
Output enable 




625 
200 

100 


700 
250 

250 


ns 



NOTES 



1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on +150°C maximum 
junction temperature and a thermal resistance of 110°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless specified. 
6. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and improvements. 

7. Typical values are at +25° C and typical supply voltages. 

8. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of O'C to 70° C. Actual input requirements with respect to Vcc are Vih = Vcc 
-1.85V and ViL = Vcc -4.15V. 

9. Outputs open, tRpw = 250ns, tfipw = 500ns. 

10. During tRPwi addresses are decoded and sent to the memory matrix and the stored memory data is 
moved to the data input s of t he output RS latches. This data is clocked into the output latches at the 
end (rising edge) of the read pulse. After tA2 data appears at the output terminals. 

11. During tRPwi data is clocked into the output latches and the address decoders are precharged in 
preparation for the next cycle. 

12. Addresses must be stable within 50ns after the read line falls and must remain stable until at least 50ns 
before the read line goes high. 

13. tA = 0°Cto+70°C. 
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TIMING DIAGRAM 



7 



ADDRESSES ADDRESSES MAY CHANGE 



\/ ADDRESSES \/ 

MUST BE STABLE ADDRESSES MAY CHANGE 



X 



All times measured from 50% points, for all input waveforms tr = tf = 10ns. 



CUSTOM CODING 


INFORMATION 


Data Card Format 


HEADER CARD 


Card No. 1 




Columns 




1-5 


2530N or 25301 


6-14 


Blank 


15-19 


CODED 


20 


Blank 


21 


Logic state of Output Enable 




#2, (CS2)-Most Significant Bit 


22 


Logic state of Output Enable 




#1 


23 


Blank 


24-71 


Customer company name 


72 


Blank 


73-80 


Date 


I.D./ COMMENT CARDS 


Card No. 1 




Columns 




1 


C 


2 


Blank 


3-80 


Person responsible for review- 




ing Signetics truth table and 




company name 


Card No. 2 




Columns 




1 


C 


2 


Blank 


3-80 


Customer city, state, zip 



DATA CARDS 
Card No. 1 

Columns 

1-3 Decimal address (blank, blank, 

0) 

4 Blank 

5-12 8-digit binary output (MSB- 

left)* 

13-20 Blank 

21-33 Decimal address (blank, blank, 

1) 

24 Blank 

25-32 8-digit binary output (MSB- 

left)* 

33-40 Blank 

41-43 Decimal address (blank, blank, 

2) 

44 Blank 

45-52 8-digit binary output (MSB- 

left)* 

53-60 Blank 

61-63 Decimal address (blank, blank, 

3) 

64 Blank 

65-72 8-digit binary output (MSB- 

left)* 

73-80 Blank 
Card No. 2 

Same format as Card No. 1 
Card No. 128 

128 Same format as Card No. 1 

*MSB = Og 
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EXAMPLES 

He ader Card 

/?530 CDI'Er 00 PSCII TD EBCIUC AND EPCPIC TO ^>SCII CCPF CONV ?/?9/7y X 

/ I I III I III mill I I mill I III I II I 
II II I I II 

001 000 00 00 OOOOOOOOIIOOI 0000100000000 00 0000 0000 ooioooiooooooooooooioooooioolooo 

1 2 3 4 5 S 7 I 9 tO'l1l2l314t5llini1innZ2 2]24 2S2(n2ia3l3l32 33M]S3()7M}9U41 424I44 4S4i474l4iSOStS2S3S«S$SI57SI$IMIIKI3MISMI7MU70n 7271?4;5II77 7i;iH 

1 1 1 1 1 1 11 1 1 11 1 1 11 1 n 1 1 1 1 1 1 n 1 ] I ] 11 1 1 11 1 1 1 1 1 1 1 1 11 1 1 1 1 1 11 1 ] 11 1 1 1 11 1 1 1 1 1 1 11 n I ] 1 1 1 n 

1222222 222 22222222222222I22222222I2222222222I222222222I 2 2 222222222222222221 22222 
33133 33131 31 33I3333333333I333I3333I33I33 333 3 313 3l3|3333l333l3333l3333 33313333 333 
4 4 4 4 4 4 4 4I 4 4 4 4 4 4 4I4I 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 41 4 4 4 4 41 4 4 4 41 4 4 4 4 4 U 4 4 4 4 4 4 4I 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
5|S 5 5 5 5 5 5 5| 5 5 5 S55| 5 5 5 5 5 5 5 5 5 5 5 5 55| 5 5 5 5 5 5 5 |55| 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5lS55ll 5 5 5 5 5 5 5 5 5!i55 
6 6 6 6 6 6 6 6 6 6 6 6 6 6 61 6 6 6 6 6 6 6 6 6 6 6 6 6 61 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 1 6 6 6 6 6 6 6 6 1 6 S 6 6 1 6 6 6 6 6 6 6 S 6 6 6 G66 
77777777777777777777777777777777/777777777777 7777777777777777777777777777/777117 

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 6 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 6 

9 9 9 9 9 9 3 9 9 9 9 9 9 9 3 9 9 9 3 9 9 9 9 9 3 911 9 9 S 9 9 9 9 3IS 9 9 9 9 9 9 9 9 3 l 9 9 9 9 !l 9 3 9 ll 9 9 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 1 3 9 9 9 

\ 12 3 4 5 6 7 1 9 10 11121314 1518 17HIJ2021 22 23 24 2S 2627 21 29 303I 32 3334 35 3* 3738 35 40 41 42 43 4445 4t 47 4j 4 3 50 51 52 53 54 55 5t5;M5SMSlt263t4 85 «67 8«t9;371 77)3 74 75 ;8;77B75«0 / 
V ..MCSm ^ 



Fir st Data Card 

/ C 000 00 OOP ' 1 00000001 £ 00000000 3 00000011 > 

OOlOIIIIIIII 00 0000000 OOlllllllOO 000000000 OOllllllllOOOOOOOOOOOOllllllOOOO 00 00 

1 2 3 4 5 B 7 i 9 1011 12 13 14 15 II 17 II II 2121 22 23 24 2S2t 27 2129 30 31 32 33 34 3$ 3(37 3139 4t 41 4243 44 4S 4(47 41 49 SO SI S2 S3 54 SJ Sl$7 H SI M 81 12 (3 84 65MS7 8< 69 70 71 72 73 74 75 7( 77 78 79 80 
1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I I 1 1 1 t 1 1 1 1 1 1 1 1 1 11 1 1 1 11 t 1 I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 II 1 1 I 1 I 1 1 1 

22222 22 222222 22222222222222 2222222222222221222222222222222222222222 22222222 22222 
33333 33 333333333333333333333333333333333333333333333333333333313333 3333333333333 
4444444444444444444444444444444444444444444444444444444444444444444 44444444 4444 4 
55 S55 55555555S5SSS55S555555S555S55S5555 5 55555 555 555 55555555555555 55 5 555 555 S5555 5 
68666666666666666666666666666666C66S6666666666666666666666666666666 666666 6666666 
77 777 7//7 7//7/7 7 J7777777777777/77/777777/7777 7 77/77/77777 7//77/7 7 7/7 777 77 7/77//7 
88888 88888888888888888888888888888888888888888888888888888888888888888888088888 8 
39 993999999999999999999999S99999999939999999999939999999999999999993999999999999 

1 2 3 4 5 ( 7 1 I 101l12l3l4ISl(l7llll2l2l 22 23 24 25 2( 27 2l2l3O3t 32 33 343S3(373l394041 4243444S4« 47 4( 4l5OS1 52 53S4S5SIS7SI$SnSlS2l3l4 (586 67eili7g7l 72 73 74 7S 78 77 7e79SO / 



Last Data Card 


y$0& OOtiOuOOC 509 00000000 510 00000000 51 1 00000000 > 
01 OOmimiOOOOOOOOOIOOmimiOO OlOIIIIIIII OOOllllllll 

1 2 3 4 5 ( 7 1 9 10 11 12 13 14 15 II 17 11192021 222324252(27 28293031 32333435 3(3731394041 42 4344454147 4(4150 SI S2S3S4 55SI57SI59(0(I82I3(4(58((7(I(9 70 71 72 73 74 7576 77 » 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

2222222222222222222222222222222222222222222222222222 22222222222222222222 2222222 2 
33333333 333333333333333333333333333333333333333333333333333333333333333333333333 
44444444444444444444444444444444444444444444444444444444444444444444444444444444 
'5555 5555555555 55S5SI5555S5S5555555SS55 515555 5555 555SS55S555I55S555555S55 555555 5 
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6t 6 6 6 6 6 6 6 6 6 6 6 6 B 6 6 6 6lr 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 8 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
7 7777 77 7777 77/7 777777777777777777777777 7777777/77777777777777/7 7777777777/77777 7 
8 81 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 811 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 1 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
99993 39999999999999999!9999999999999999999999999 999999999999999 9939999999999999 9 

V 1 2 3 4 5 ( 7 1 lltlll2l3UISI(17nil2l»t223 24 2S2l 27 2l 29 3t 31 32 31I43$3t373(3l404l 42 4]44<S4( 47 4|4l5«5IS2S3 54 55SI575l59ltllltUI4IS(S(7(in70 71 72 7374 75 7(777l79l0 ) 
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DESCRIPTION 

The 2609 is a mask-programmable 8192-bit 
row select character generator. It contains 
128 characters in a 7X9 matrix, and has the 
capability of shifting certain characters that 
normally extend below the baseline, such as 
j, y, g, p and q. Circuitry is supplied internal- 
ly to effectively lower the whole matrix for 
this type of character, a feature previously 
requiring external circuitry. 

A 7-bit address code is used to select 1 of 
the 1 28 available characters. Each character 
is defined as a specific combination of logic 
"1 "s and "0"s stored in a 7X9 matrix. When a 
specific 4-bit binary row select code is ap- 
plied, a word of 7 parallel bits appears at the 
output. The rows can be sequentially select- 
ed, providing a 9-word sequence of 7 paral- 
lel bits per word for each character selected 
by the address Inputs. As the row select 
inputs are sequentially addressed, the de- 
vices will automatically place the 7X9 char- 
acter in 1 of 2 pre-programmed positions on 
the 16-row matrix, with the positions de- 
fined by the 4 row select inputs. 

Complete TTL compatibility is provided, as 
well as direct interfacing with other NMOS 
devices, and with CMOS when using a +5V 
power supply. Maximum access time is 
600ns; however, if a device is programmed 
without shifted characters, the access time 
is reduced. 



FEATURES 

• Static operation— no cloclcs 

• Access time: 500ns max 

• Single 5V power supply 

• TTL compatible inputs and outputs 

• Power dissipation: 525mW 

• N-channel silicon gate technology 

• Standard 24-pin package 

• All inputs are capacitive and do not sink 
or source current 



PIN CONFIGURATION 



F,I,N PACKAGE 



N/C [T 




"24] RS4 


Vcc [I 




23j RS3 


N/C [T[ 




"22] RS2 


At [T 




TT] RS1 






"20] B, 








Be [T 




Is] B5 


As \T 






As \T 




Tel A2 


N/C 




m 


A4 QT 




"u] N/C 


A3 [iF 




vss 



BLOCK DIAGRAM 



A1 15 

A2 16 O 

A3 12 

A4 11 O 
A5 9 

A6 8 O 



ADDRESS 
DECODE 



MEMORY 
MATRIX 

(8064) 



SHIFT 
CONTROL 
MATRIX 

(128) 



ROW 
DECODE 



BLANKING 
MATRIX 



OUTPUT 
BUFFERS 



> 20 B1 
) 5 B2 
)19 B3 
) 8 B4 
)13 B5 

> 7 B6 
)17 B7 



MATRIX 
SELECT 



Vcc- PIN 2 



21<}) 22<j) 23(j) 24<|) 
RS1 RS2 RS3 RS4 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating 


to 70 




TSTG 


Storage, 


-65 to +150 






All input, output and supply voltages 


-0.5 to +7 


V 




with respect to ground pin 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5.0V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


ViL 
VlH 


Input voltage 
Low 
Highi 


Driven by TIL 




2.2 




0.65 
Vcc 


V 


VoB 
VOD 


Output voltage 
Low (Blank) 
High (Dot) 


loL = 1.6mA 
loH = -40mA 




2.4 


0.4 




V 


llH 


Leakage current 


VlH = 5.25V, Vcc = 4.75V 






10 




Ice 


Supply current 






80 


100 


mA 


CiN 
CoUT 


Capacitance2 
Input 
Output 


f = 1.0MHz, Ta = 25°C 




4.0 


7.5 
15 


pF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5% unless otherwise specified, 

ViN levels = 0.65V and 2.2V or driven by TTL, Input tr and tf < 20ns, 
Measurement reference level = 1 .5V, Output loading = 1 TTL gate +130pF 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


tACC(A) 
tACC(RS) 


Access time 


Output 
Output 


Address 
Row select 




350 
300 


500 
500 


ns 


Pd 


Power dissipation 








400 


525 


mW 



NOTES 

1. No pullup resistors are required. 

2. Capacitances are periodically sampled rather tlian 100% tested. 

3. This is advance information and specifications are subject to change without notice. 



TIMING DIAGRAMS 



ADDRESS ACCESS 



ADDRESS 
INPUT 



I »ACC(A) ^ I- 



Address inputs are set in a dc state 



ROW SELECT ACCESS 



ROW SELECT 



Jfci X 



*ACC (RS) ■ 



Row select inputs are set in a dc state 



MEMORY OPERATION USING 
POSITIVE LOGIC (Most positive 
level = 1 , most negative level = 0) 

Address 

To select 1 of the 128 characters, apply the 
appropriate binary code to the address in- 
puts (A1-A7). 

Row Select 

To select 1 of the rows of the addressed 
character to appear at the 7 output lines, 
apply the appropriate binary code to the row 
select inputs (RS1-RS4). 

Shifted Characters 

These devices have the capability of dis- 
playing characters that descend below the 
bottom line (such as lowercase letters j, y, g, 
p and q). Internal circuitry effectively drops 
the whole matrix for this type of character. 
Any character can be programmed to oc- 
cupy either of the 2 positions in a 7X16 
matrix. 



Output 

For these devices, an output dot is defined 
as a logic "1" level, and an output blank is 
defined as a logic "0" level. 

MEMORY TIMING DEFINITIONS 

tACC(A) Address Access Time: 

The time delay between a 
change in the address inputs 
and a corresponding change 
at the output lines with all oth- 
er inputs held stable, and with 
the recommended load. 

tACC(RS) Row Select Access Time: 

The time delay between a 
change in the row select inputs 
and the appearance of valid 
information at the output lines, 
with all other inputs held 
stable. 

DISPLAY FORMAT 

Figure 1 showsthe relationship between the 
logic levels at the row select inputs and the 
character row at the outputs. The 2609 
allows the user to locate the basic 7X9 font 
anywhere in 7X16 array. In addition, a shift- 
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ed font can be placed anywhere in the same 
7X16 array. For example, the basic CN6571 
font is established in rows R14-R6. All other 
rows are automatically blanked. The shifted 
font is established in rows R11-R3. Thus, 
while any one character is contained in a 
7X9 array, the CN6571 requires a 7X1 2 array 
on the CRT screen to contain both normal 
and descending characters. Other uses of 
the shift option may require as much as the 
full 7X16 array, or as little as the basic 7X9 
array. 

The 2609 can beprogrammed to be scanned 
either from bottom to top or from top to 
bottom. This is achieved through the option 
of assigning row numbers in ascending or 
descending count, as long as both the basic 
font and the shifted font are the same. For 
example, an up counter will scan the 
CN6571 from bottom to top. 

CUSTOM PROGRAMMING 
FOR 2609 

By programming of a single photomask, the 
customer may specify the content of this 
memory. Encoding of the photomask is 
done with the aid of a computer. Use of the 
computer provides a quick and efficient way 
to implement a custom bit pattern, while 
reducing the cost of implementation. 

Information on the general options of the 
2609 should be submitted on an Organiza- 
tional Data Form. 

Programming of the memory content 
should be transmitted to Signetics as com- 
pleted data encoding sheets. The Data En- 
coding Sheet Format illustration details the 
requirements for proper completion of the 
data encoding sheets. 

Three examples are shown to indicate prop- 
er character encoding. The following rules 
apply: 

1. Enter the character number in the space pro- 
vided above each dot matrix. Address 0000000 
is used for character number 1, with other 
character numbers following in the normal 
binary progression. 

2. Indicate the rows to be used in the space 
provided to the left of each dot matrix. Note that 
characters may be positioned in either of two 
7X9 locations on a 7X1 6 matrix; however, only 2 
positions are allowed per mask option. The 
character for a given address may occupy only 
1 of these positions 

3. Column zero is added to the dot matrix on the 
format sheet for use in indicating shifted char- 
acters. If a character is to be shifted, a dot 
should be entered into the first row of the first 
(zero) column (see the third example, j). 

4. The desired character should be entered in the 
matrix, using only columns B1-B7. 



FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
SIGNETICS 2609 MOS ROM 



Customer . 



Customer part no. 



. Rev. 



Row number for top row of non-shifted characters . 

Row number for top row of shifted characters 

Count down Count up 



ROW SELECT INPUT CODE AND 
SAMPLE CHARACTERS 
FOR CN6571 



TRUTH TABLE 



RS4 


RS3 


RS2 


RS1 


OUTPUT 














RO 











1 


R1 








1 





R2 








1 


1 


R3 





1 








R4 





1 





1 


R5 





1 


1 





R6 





1 


1 


1 


R7 













R8 










1 


R9 







1 





R10 







1 


1 


R11 




1 








R12 




1 





1 


R13 




1 


1 





R14 




1 


1 


1 


R15 




DATA ENCODING SHEET 
FORMAT 



Character Number . 



66 




B1 B3 B4 B7 

Non-Shifted Character 



Character Number. 



98 




Character Number 




B1 B3 B4 

Shifted Character 
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Customer . 



Customer Part No. 



. Rev. 



Character Number. 




B1 B3 B4 

Character Number 




81 83 84 

Character Number 




81 83 84 

Character Number 




Character Number, 




R 
R 
R 
R 

81 83 84 

Character Number 




Character Number. 




Character Number . 




. Page_ 



-Of . 



. Pages 



Character Number. 




Character Number . 




Character Number^ 




Character Number . 
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USASCII CHARACTER GENERATOR CODE 

The CN6571 has been programmed with the characters shown. No attempt has 
been made on this figure to Indicate columns and rows actually used on the 
display for each character. 



ADDRESS (A) 


DISPLAYED 


SHIFTED 


7 6 5 4 3 2 1 


CHARACTER 



1 
1 

n o n A 1 i 
u u U U U 1 1 


a 

7 
6 


yes 
yes 


1 
1 1 
1 1 
n n n n 1 i i 

U U U U 1 1 1 


6 


yes 


1 
1 1 
1 1 
n n n 1 n 1 1 

U U U 1 U 1 1 


X 


yes 


1 1 
1 1 1 
1 1 1 

n n A 1 i 1 i 
U U vj 1 1 1 1 


V 

o 

IT 




1 
1 1 
1 1 
U U 1 U U 1 1 


P 

a 

T 


yes 


10 10 
10 10 1 
10 110 

U U 1 U 1 1 1 


<t> 

X 

«/' 


yes 


1 1 
1 1 1 
110 10 
1 10 1 1 


n 




1110 
1110 1 
11110 
11111 


t 

s 




1 
1 1 
1 1 
1 1 1 


Blank 

# 




10 10 
10 10 1 
10 110 
U 1 U U 1 1 1 


$ 

% 
& 




10 10 
10 10 1 
10 10 10 
U 1 U 1 U 1 1 


( 

) 
* 




1 1 1 
10 1 10 1 
10 1110 


1 


yes 


1 1 
1 1 1 
110 10 
110 11 


j^r 
1 

2 
3 




110 10 
110 10 1 
110 110 
110 111 


4 

5 
6 

7 




1110 
1110 1 
1110 10 
1110 11 


8 
9 




11110 
11110 1 
111110 
111111 


< 

> 
? 





ADDRESS (A) 


DISPLAYED 




7 


6 5 


4 3 


2 


1 


CHARACTER 


SHIFTED 


1 














@ 




1 











1 


A 




1 








1 





B 




1 








1 


1 


c 




1 





1 








D 




1 





1 





1 


E 




1 





1 


1 





F 




1 





1 


1 


1 


G 




1 





1 








H 




1 





1 





1 


1 




1 





1 


1 





J 




1 





1 


1 


1 


K 




1 





1 1 








L 




1 





1 1 





1 


M 




1 





1 1 


1 





N 




1 





1 1 


1 


1 







1 


1 











P 




1 


1 








1 


Q 




1 


1 





1 





R 




1 


1 





1 


1 


8 




1 


1 


1 








T 




1 


1 


1 





1 


U 




1 


1 


1 


1 





V 




1 


1 


1 


1 


1 


W 




1 


1 


1 








X 




1 


1 


1 





1 


Y 




1 


1 


1 


1 





Z 




1 


1 


1 


1 


1 






1 


1 


1 1 








— 




1 


1 


1 1 





1 






1 


1 


1 1 


1 









1 


1 


1 1 


1 


1 






1 


1 















1 


1 








1 


a 




1 


1 





1 





b 




1 


1 





1 


1 


c 




1 


1 


1 








d 




1 


1 


1 





1 


e 




1 


1 


1 


1 





f 




1 


1 


1 


1 


1 


g 


yes 


1 


1 


1 








h 




1 


1 


1 





1 


i 




1 


1 


1 


1 





1 


yes 


1 


1 


1 


1 


1 


k 




1 


1 


1 1 








1 




1 


1 


1 1 





1 


m 




1 


1 


1 1 


1 





n 




1 


1 


1 1 


1 


1 






1 


1 1 











P 


yes 


1 


1 1 








1 


q 


yes 


1 


1 1 





1 





r 




1 


1 1 





1 


1 


s 




1 


1 1 


1 








t 




1 


1 1 


1 





1 


u 




1 


1 1 


1 


1 





V 




1 


1 1 


1 


1 


1 


w 




1 


1 1 


1 








X 




1 


1 1 


1 





1 


y 


yes 


1 


1 1 


1 


1 









1 


1 1 


1 


1 


1 


\ 




1 


1 1 


1 1 












1 


1 1 


1 1 





1 


) 




1 


1 1 


1 1 


1 









1 


1 1 


1 1 


1 


1 


Solid 
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CHARACTER SET UP CARD 





IDENTIFICATION CARDS 


Column 8, 9 Column 10, 11, 12, 13, 
Custom designation "CN" / Custom number (assigned 

/ y by Signetics) 
Column 2-6 / X Column 26-80 
Basic part type / Customer identification 




/ 1 1 II 1 1 II 

1 1 1 III 1 1 1 

1 1 {l 11 1 1 II B a 1 B S 1 ( 8 1 e 1 e 1 B (1 S (1 6 

1 2 3 4 S E I 1 9 ion i:!3l<ISIEIM9l>»21 22^ 24 2S»na»]tl1K»M»3II7]t]l«4l«U44a«4I«4t SI S)SSIi4liHSaHHnRat4RMI7HarennT)r«linnTinM 

nini||]MiiiiMininii|i)niinniMi|n|ni|ii|iiniinnniiiiiiinnMiiii 

iiliuniiniunninnninninuixuinniiiuiiniiniinnunninnnxn 




Person responsible for reviewing Signetics 
computer generated truth table 




/ ^^^v. :P.FM:ir-tTP. ^^rr. . ^ 
/ 1 1 1 II 11 II II 1 1 
1 1 1 1 1 III II 

oil 1 O 0| 1) 

1 i 1 1 1 11 n M 1 1 M 1 1 i 1 1 1 1 M 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1) 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 n 1 

uuiiiil-iiiiniiiiniiniiiiiiiuiiiiiiiiiii'Liiiininiiiniiiiiniiiiuiiiiiii 








Street address 




/ 1 1 II 1 II 
1 1 II 

00 0011 010000000000 00 00 000 000 OOOOOO 00000 »000 00 00 00 00000000000000 0000 0000 00 

1 1 1 1 1 1 1 H n 1 1 11 n 1 1 1 1 1 1 1 M 11 11 1 1 1 1 1 M 1 1 1 1 1 1 1 n 1 11 11 1 1 1 1 11 11 1 1 1 1 M 1 1 1 i 11 n 1 1 i 1 11 1 

iiii-iiiiiiiiiiiiiiuiiiiiiiii-iiiiiiiiiiiiiiuuiiuiiniuuiiiiiuiiiiiiiiiiiii 




City 


State Zip 




/.; ?iT'r'Y'"'Pl F- 1-01 iFfPhlH "-'•ifTr-e ^ 
/ 1 1 1 II II II 
II 1 1 III 

OOllOOllOOOlOOOOOOOOOOOOOOlOOOOCjOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 i M 1 1 1 1 11 1 1 1 1 M i 1 11 1 ! 1 1 1 M 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

nluuniniiniiiniiiiiiiiiiiuiiniiiiniiiiiuiiiiiiiiiiiiiiiii.niuiiuiii 




Company name 




/ : Pi^Nrrh^ ^1F^-rp]FS inc. ^ 
/ill 1 II 1 II 
1 1 II 1 III 1 

01 OOOOOOnoOOOO oooo 

11 1 1 1 1 1 1 1 1 1 1^' 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii" 1 1 1 11 1] 1 

uiuuniniiuliniiniiuinini'nuniuniiuununuiiniiiniiiniiiui 









CHARACTER SET UP CARD 



/'r-TrJSHIFT=H S:HIFT=!1 CnUNT=rt-' ' N 

III III I I 

III III 

01 HI oi oi 1 1 a 
1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 { 1 T n 1 1 1 Ti l 1 1 1 1 1 1 1 11 1 1 / 1 1 1 11 1 1 1 11 n 'i 1 1 n 11 f 1 1 n n 1 1 1 1 1 1 1 n 

niiniiiiiiinnuiiinnnnnnnninnnnnnnninuinininiiinniin 

3333333133333 33313333 133313333 333333 3333333333333333333 33 333333333333333333 33333 

4 44 4 4-1 U4 41 44 4 4 4 4 4 4 4 44 <|4 4^ 1 4 4 4 4 4 4 U 444 44444 4 H 44 M4m 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
151 5 5555555 55 55555555 555155515.55555555555555555555555555555555555555555555555555 
6|66ee|6|66e666|6|e6e6|666|S666e6S6S6666666G(;6G666GFG66666S6666S66666666e6666S66 

7 7 7 7 J ? 7 7 7 7 7 7 7 ? 7 7 7 7 1 n 7 J 7 7 / ? 7 7 7 7 7 7 7 7 7 7 7 7 J / 7 7 7 7 7 7 7 7 7 7 7 ? 7 / 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 
88ee| 8 8 8| 8 8 8 8 | 8 8 8 |8S 8 8 8 M8| 8 8 8 8 8 8 8 8 8 3 8 8 8 8 8 S 8 8 8 8 8 3 8 R 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 fl 8 8 8 8 8 8 

5 5 9 J 91 9 9 S 5 9 9 9 n| S 9 i) 3 9 9 9 9 9 8 9 9 9 9 9 9 9 S 9 9 9 9 a 9 9 3 9 9 9 9 S 9.9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 3 n 9 9 9 9 9 f) 9 9 S 3 5 9 



Type in — NONSHIFT = 
Enter decimal number that 
corresponds to TOP row of the 
nonshifted characters 
Typein—, SHIFT = 
Enter decimal number that 
corresponds to TOP row of 
shifted characters 
Type in — , COUNT = 
These columns are used to 
identify the direction of the 
numerical count for the subse- 
quent row numbers. 

When "DN" is punched this 
adds -1 to the number of top 
row of character to get the 
second row; third row is -2; etc. 

30-78 Leave blank 

79 & 80 Enter truth table number 

CHARACTER CARDS 

This format identifies characters by numeri- 
cal sequence beginning with 001 (the first 
character of the set) and ending with 128 
(the last character of the set). Address 
0000000 is used for character #1 , with other 
characters following in normal binary pro- 
gression with Ai the LSB and A? the MSB. 

Columns 



1-3 Enter decimal character num- 

ber 

4 Leave blank 

5 Enter character position: S for 
shifted, N for nonshifted 

6 Leave blank 

7-13 Enter contents of the top row 

of character beginning with 
the least significant bit (Bi) and 
ending with the most signifi- 
cant bit (B/)^'^ 

14 Leave blank 

15-21 Enter contents of second row 

of character (LSB to MSB) 

22 Leave blank 

23-29 Enter third row 

30 Leave blank 

31-77 Continue until contents of all 9 

rows have been entered 

78 Leave blank 

79 & 80 Enter truth table number 



Card #6 

Columns 
1 

10 & 11 



13-18 
19 & 20 



22-27 
28 & 29 
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CHARACTER CARD 



■01 H (fiibm idtim i(ftt^(^M immi timu' tamt imm imm dumt' tts. 



niiuiiiiiiiiiinniiiiiiiimiiiniiiiimiiiiinniiniiimnimmmiiin 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 
444 U 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 H 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 M 4 4 4 4 4 4 4 4 4 4 4 
5 5 5 515 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
E 6 6 6 6 6 6 6 6 6 6 6 6 6 6 C 6 6 G 6 6 e 6 C 6 6 6 6 6 E 6 C 6 6 6 E 6 6 6 6 6 6 6 6 fl 6 C 6 6 6 6 6 6 6 ( 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

Till ii 11 111111111 iiiiiiiniiiiiiTiniiiiiiniiiTiTiiiiuiniiiiiiinninnnm 

8 86883866 38 888 886 88888688688 8888888889 88868 88888 88888888888888888888688886888868 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 8 9 9 9 9 9 9 9 9 9 9 9 9 9 

1 2 3 4 i 6 I 8 9 1011 l? n i< 15l6inm20iU; 23 24 Z5 26 ilZli;9 3a31 :n3 3«3S3tinH8<0<l 4M3«<5 4i47<H3Mil Si i3S< 5SM SJ iISi Wll 83 i<t5 t6il 6188 fO?! fZ 73 7« TW5 7ni T» 10 



A. An entered dot corresponds to a high voltage output 

B. A complete card deck consists of 5 header cards, 1 set up card and 1 28 character cards 





NOTES 
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FEATURES 

• Static operation— no cloclcs 

• Access time: 450ns max 

• Single 5V power supply 

• TTL compatible inputs and outputs 

• Power dissipation: 525m W 

• Tri-state outputs 

• Mask programmable chip select for easy 
word expansion 

• N-channel silicon gate technology 

• Standard 24-pin package 

• Designed for system applications requir- 
ing high performance, large bit storage 
and simple interfacing 

• 2 chip selects (CSI, negative true; 

CS 2/CS 2, either negative true or positive 
true at mask level) 

• Pin for pin compatible with Intel 2708 
electrically programmed erasable ROM 
and Intel 2308/8308 ROM, except only 
requiring +5V supply 

• Ail inputs capacitive and do not sink or 
source current 

ABSOLUTE MAXIMUM RATINGS1 



PIN DESIGNATION 



PIN CONFIGURATION 



PIN NO. 


FUNCTION 


A0-A9 
O1-O8 
CSi, CS2 
NC 


Address inputs 
Data outputs 
Chip select inputs 
No connect 



F,I,N PACKAGE 



.,[1 




24] Vcc 


A« IX 




m As 


As[T 




22] As 


A. [I 




Til NC 


A, [T 




"20] CSi 


A^LI 




J9] NC 


A,[T 




Ib] CS2/CS2 


Ao \T 




TTj Oa 


0, [F 




Tel O7 


O2 [10] 




Is] Os 


O3 [iT 




TTI O5 


ss [1I 




TTj 04 



BLOCK DIAGRAM 



PARAMETER 


RATING 


UNIT 


Temperature range 




°C 


Ta Operating 


Oto 70 




TsTG Storage 


-65 to +150 




All input, output, and supply voltages 


-0.5 to +7 


V 


with respect to ground pin 







DATA OUT 1 



CS, - 
CS2/CS2 - 




8192 BIT 
ROM MATRIX 
(1024X8) 



i 



DECODER 



I 



INPUT 
BUFFERS 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5%, Vss = OV 

unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ2 


Max 


ViL 
VlH 


Input voltage 
Low 
High 




2.2 




0.65 
Vcc+1.0 


V 


Vol 
V0H1 


Output voltage 
Low 
High 


Iql = 2mA 
loH = 1mA 


2.4 




0.45 


V 


ILI 


Input load current 


ViN = to 5.25V 






10 


mA 


Ilo 


Output leakage current 


Chip deselected 






10 


mA 


Ice 


Supply current 






80 


100 


mA 


Pd 


Power dissipation 






400 


525 


mW 


CiN 
CoUT 


Capacitance 

Input 
Output 


Ta = 25° C, f = 1MHz, Vcc and all 
other pins tied to Vss 






7.5 
15 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5%, Vss = OV 

unless otherwise specified, Output load = 1 TTL gate, 

Input pulse levels = .65V to 2.2V, Input pulse rise and fall times = 20ns, 

Timing measurement reference level: Vih = 2.0V, Vqh = 0.8V, Vil = Vol 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Delay time 

tACC 
tCOl 
tC02 


Output 
Output 
Output 


Address 
Chip select 1 
Chip select 2 




200 
85 
85 


450 
160 
160 


ns 


toF Float time 


Output data 


Chip deselect 




70 


160 


ns 



NOTES 



1 . stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or any other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Typical values for Ta = 25°C and typical supply voltages. 



TIMING DIAGRAM 



ADDRESS 
Ao A9 



DATA 

O, O7 



'X j.- 



^c;_ 

tC02 ^ 

1^ DATA INVALID ""^^^ DATA VALID 



DATA 
INVALID 
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CARD FORMAT 



Column 8, 9 

Custom designation "CN' 



Basic part type 



IDENTIFICATION CARDS 

Column 10, 11, 12, 13, Column 15, 

Custom number (assigned "Coded" 
by Signetics) 



16, 17, 18, 19 




Column 22 
Chip select code 
(CS2) 

Column 26-80 
Customer identificaton 



I I I III 



II I I II 

I I III II I 



00 0|00|0OOO0000OOOO00O0 00D00O00000O0|DO|ODO0S(IOOO80OeaiOe0lllll(8Ot0iaBlltlllll 

1 2 3 < s ( I i 9ioMin3i4isiii;iii9»n22i32*»:tnzta3eii32U»3i3i3r«M«4i4>43Ma«4;«i«iinsi»Msasr»«MiiiinHHHRMMnnRnr4n)inMn« 

1 n ) 1 1 11 11 11 1 1 1 1 1) n 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 11 n 1 1 11 1 1 1 1 n 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 n t n n 

221222 222222222Z222222222222222222222|22222Z22l22222222Z2222222222Z2Z222Z?222Z22 



Person responsible for reviewing Signetics 
computer generated truth table 



II I II II II II I I 
I I I I I III II 

oil 01 0| 

1 i i 1 j i 1 M 1 1 1 1 1 1 11 1 1 n n 1 1 n ] n 1 11 1 M M 1 1 M 1 1 11 1 1 1 / 1 1 1 1 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 11 1 1 

2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ? 2 2 2 2 2 2 2 2 2 2 2 2 2 ; 2 2 2 2 2 2 2 2 2 2 2 ? 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



Street address 



??Ori tJ I HE IMG PCAL 

I I II I II 

I I II 

00 OOllOlOO 00 00 00 00 00 0000 00 0000 0.0 00 OO 00 00 000 00 00 00 00 00 00 00 00 00 00 000 00 

I I Ii 1 1 n 1 1'l 1 M 1 1 1 i 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 n 1 M 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ^ 

2222222222 222222222 22 22 2222 22 22222 222222 22 22 2222 2222 2222222222 222222222222222 2 22 



City State Zip 



I I I II II II 

11 1 I III 

OO||O0||O0O|O0OQOOOOOO0OOO|O0O0C 9000000 0000 OOOOOCOOOOOOOOOOOOOOOOOnOOOOO 000000 

1 1 1 1 1 M ji7i I'liri'ri riiiri'riri'Ii'i'irn"] 1 1 rri u\\ \\ wnlu 1 1 1 in 1 1 fn n i in i h'h m 

2 21 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Z 2 2 2 2 2 2 2 2 2 2 2 2 2 



Company name 

1 I I I II I II 
I I II I III I 

00 OOOOOOOOOOOOOOlOOOOOOOOOOOOOOOOOflOOOO 00000 0000 00 0000 000000 OOOOOOOOO'OOOOOOOO 00 

1 1 il n n 1 11 1111111111 Vuu'] I n n 1 n 1 11 1 1 11 1 1 1 1 11 1 1 1 1 1 n 1 1 11 1 1 1 11 1 1 1 1 1 1 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
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INPUT FORMAT 

A. For a N words X 8-bit organization only, 
cards 2 and the following cards should 
be punched as shown. Each card speci- 
fies the 8-bit output of 8 words. 

B. Paper Tape Format 

The paper tapes which should be used 
are the: 

1. 1" wide paper tape using 7 or 8-bit ASCII 
code, such as a model 33 ASR teletype 
produces: 

The format requirements are as follows: 

1. All word fields are to be punched in con- 
secutive order, starting with word field (all 
addresses low). There must be exactly N 
word fields for the NX8 organization. 

2. Each word field must begin with the start 
character B and end with the stop character 
F. There must be exactly 8 or 4 data charac- 
ters between the B and F for the NX8 organi- 
zation. 

NO OTHER CHARACTERS, SUCH AS 
RUBOUTS, ARE ALLOWED ANYWHERE 
IN A WORLD FIELD. If in preparing a tape, 
an error is made, the entire word field, 
including the B and F must be rubbed out. 
Within the word field, a P results in a high 
level output, and an N results in a low level 
output. 

3. Preceding the first word field and following 
the last word field, there must be a leader/ 
trailer length of at least 25 characters. This 
should consist of rubout punches (letter key 
for Telex tapes). 

4. Between word fields, comments not con- 
taining B's or F's may be inserted. Carriage 
return and line feed characters should be 
inserted (as a "comment") just before each 
word field (or at least between every 4 word 
fields). When these carriage returns, etc. are 
inserted, the tape may be easily listed on the 
teletype for purposes of error checking. 
The customer may also find it helpful to 
insert the word number (as a comment) at 
least every 4 word fields. 

5. Included in the tape before the leader 
should be the customer's complete Telex or 
TWX number and if more than one pattern is 
being transmitted, the ROM pattern num- 
ber. 

6. MSB and LSB are the most and least signifi- 
cant bit of the device outputs. Refer to the 
data sheet for the pin numbers. 



MSB- 



LSB- 
Decimal word 
address beginning 
each card 

r 



8 Data fields 



Decimal number 
indicating the 
truth table number 



ir 



FPNtit- 



•PNHHr- 



f pririPPt-1 PPHHHPPP HHHHNPPP HHP 



'PNHHP PHHPPrlHF OO'N 



2 2 2 2 2 

3 3 3 3 3 

4 4 4 4 4 

5 5 5 5 5 

6 6 6 G6 

mil 

8 8 8 8 8 



llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll 

1 8 1 

11111111111111111111111111111111111111111111111111111111111111111111111111 
iiiiiiiiii-iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

33 33 3 3 3333333 333333333333333333333333333333333333333333333333 3333333333333 
4444 4444 44444 4444444444444444444444444444444444444444444444444444444444444 
55|5|||||5555 5|||555 5||||555555||55|555|||5555|||||5555||55|||555||55||555 
6 6 6 6 6 6 6 6 G 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 E 6 U 6 6 6 e G 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 8 6 6 6 6 6 e 6 6 6 6 6 6 6 6 
/|7|7r/7 7 7||||77 7|/||7/7 7||7|||7 7||77||7 7/|||77 77 7 7|||7 77||7 7 7|7|7 7||7 7|7 7 
88 88 88 88 88 8888 88 88 88 888 8 9888 88888868888 8 8888888 80888888 888888 888888888808 8 
9 9 9 9 9 9 519 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 91)9999999999999999999999999999999999999 



COLUMN 

1-5 



6 
7-14 

15 
16-23 

24 
25-32 

33 
34-41 

42 
43-50 

51 
52-59 

60 
61-68 

69 
70-77 

78 
79-80 



DATA 

Punch the 5 digit decimal equivalent of the binary coded location 

which begins each card. The address is right justified, i.e., 

00000, 00008, 00016, etc. 

Blank 

Data field 

Blank 

Data field 

Blank 

Data field 

Blank 

Data field 

Blank 

Data field 

Blank 

Data field 

Blank 

Data field 

Blank 

Data field 

Blank 

Punch same 2 digit decimal number as in title card. 



EXAMPLE OF 256X8 FORMAT (N = 256) 

Start Character — i Stop Character- 



1 



MSB 



Leader: Rubout Key ▼ T ' ' T f Trailer; Rubout Key 

for TWX and Letter BPPPNNNNNFBNNNNNNPPF — BNPNPPPNNF for TWX and Letter 



Key for Telex (at least 
25 frames). 



Word Field 
Example of 1024X4 format (N = 1024): 



Word Field 255 



Key for Telex (at least 
25 frames). 



Stop Character 



Start Charactei 



Leader: Rubout Key 
for TWX and Letter 
Key for Telex (at leas 
25 frames). 



1 1 



Data Field IVISB LSB 

n \ I 

BPNPNF BNNNNF»»»BPPPPF 

Word Field Word Field 1 Word Field 1023 25 frames). 
Comment 
(See Section 
B-4) 



Trailer: Rubout Key 
for TWX and Letter 
Key for Telex (at least 
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FEATURES 

• static operation—no clocks 

• Access time: 

2608: 550ns 
2608-1: 450ns 

• Single 5V power supply and ground 
power connections 

• TTL compatible inputs and outputs 

• Power dissipation: 400mW max 

• Tri-state outputs 

• 4 mask programmable chip selects for 
easy word expansion 

• Low threshold n-channel silicon gate 
technology which allows ease of use with 
low voltage logic families such as 
transistor-transistor logic 

• Standard 24-pin package 

• Fully decoded 



BLOCK DIAGRAM 



COLUMN ADDRESS « 
INPUT (A0-A3) 



2608-F,l,N • 2608-1-F,l,N 

PIN CONFIGURATION 



F,l 


,N, PACKAGE 


GROUND 1 1 




24| ADDRESS 


DATA OUT 1 2 




23] ADDRESS 1 


DATA OUT 1 [T] 




22] ADDRESS 2 


DATA OUT 2 [T] 




Til ADDRESS 3 


DATA OUT 3 fT" 




"20] ADDRESS 4 


DATA OUT 4 [T 




Til ADDRESS 5 


DATA OUT 5 [T 




"Til ADDRESS 6 


DATA OUT 6 [T 




TtI address? 


DATA OUT 7 [T 




Ts] ADDRESS 8 


CHIP SELECT [To 




I5] ADDRESS 9 


CHIP SELECT 1 QT 




"iTI CHIP SELECT 3 


VCC [lT 




T3] CHIP SELECT 2 







ADDRESS BUFFERS 
AND 

COLUMN DECODER 



y 16X8 



ROW ADDRESS 6/ 
INPUTS (A4-A9) ° / 



ADDRESS 
BUFFERS 

AND 

ROW 
DECODER 



64X16X8 BIT 
STORAGE MATRIX 




Chip select code 
is mask programmable 



ABSOLUTE MAXIMUM RATINGSI. 2 



PARAMETER 


RATING 


UNIT 


Temperature range 




°C 


Ta Operating 


Oto 70 




TsTG Storage 


-65 to 150 




All input, output and 


-0.5 to 7 


V 


supply voltages with 






respect to ground pin 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to +70° C, Vcc = +5V ± 5% (unless otherwise noted)3,4.5.6.7 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


ViL 
VlH 


Input voltage 
Low 
High 




-0.5 
2.2 




0.65 


V 


Vol 
VoH 


Output voltage 
Low 
High 


lOL = 1.6mA 
lOH = 100/uA 


2.4 




0.45 


V 


llN 


Input load current 


< ViN < 5.25V 






10 


mA 


Iloh 
Ilol 


Output leakage current 


Device deselected 
Vo = 2.4V 
Vo = 0.4V 






10 
10 


mA 


Ice 


Supply current 


Vcc = 5.25V, Ta = 0°C 






80 


mA 


CiN 
CoUT 


Capacitance 
Input 
Output 


ViN = ov 

VOUT = OV 






7.5 
15 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to +70° C, Vcc = +5V ± 5%8.9,io 



PARAMETER 


TO 


FROM 


2608 


2608-1 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


tR 


Read cycle time 






550 






450 






ns 


tco 


Enable timeii 


Output 


Chip select 






300 






300 


ns 


tCD 


Disable timeii 


Output 


Chip select 


10 




150 


10 




150 


ns 


tA 


Access timeii 


Output 


Address 


100 




550 


100 




450 


ns 



NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and fu nctional operation of the device 
at these or at any other condition above those indicated in the operation sections of 
this specification is not implied. 

2. For operating at elevated temperatures the devicemust be derated based ona+150°C 
maximum junction temperature and a thermal resistance of 50° C/W junction to 
ambient. 

3. This product includes circuitry specifically designed for the protection of its internal 
devices from the damaging effects of excessive static charge. Nonetheless, it is 
suggested that conventional precautions be taken to avoid applying any voltages 
larger than the rated maxima. 



4. Parameter valid over operating temperature range unless otherwise specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process improvements. 

7. Typical values are at +25° C, typical supply voltages, and typical processing 
parameters. 

8. Input levels swing between 0.65V and 2.2V, 

9. Input signal transition times are 20ns. 

10. Timing reference level is 1.5V. 

11. Output load is one standard TTL load plus 130pF. 



TIMING DIAGRAM 



ADDRESSES ' 

_) 




( X 




^ ,p ^ 




X X 




^ tA ■ H 


HIGH IMPEDANCE / ,„ VvInA 


^ DATA y\DAJfy 

•Customer chooses particular chip select code desired. The other 15 combinations of 4 
chip select inputs disable the outputs. 
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PIN DESCRIPTION 
Addresses 

These 10 TTL-compatible inputs are de- 
coded on-chip to select one of 1024 8-bit 
bytes. Since the 2608 utilizes static logic 
throughout, a change in addresses results 
in a change in data as long as the chip is 
selected. Access time is measured from th6 
point where the last address input became 
stable. Cycle time and access time are equal 
in a static ROM design. 

Chip Selects 

There are 4 TTL-compatible chip select 
inputs for the 2608. Only 1 combination of 
these 4 signals enables the chip. The other 
15 disable the chip. The particular enabling 
combination is chosen by the customer and 
specified on the first punched card of the 
customer card deck. A positive logic con- 
vention is assumed. 

Data Outputs 

The 8 data outputs are push-pull buffers 
capable of driving one standard TTL load 
plus a 130pF load capacitance. These out- 
puts are placed in the high impedance state 
when any one of the disabling combinations 
of the chip select inputs is present. 

CODING FORMAT 

Coding data for the 2608 may be sent to 
Signetics via punched cards or via a written 
truth table. Cards are preferred since errors 
are essentially eliminated. 

On receipt of a card deck, Signetics will 
translate the card deck to a truth table using 
the Signetics Computer Aided Design 
(CAD) facility. The truth table will then be 
sent to the customer for final approval. On 
receipt of final approval, Signetics will pro- 
duce masks and proceed with manufactur- 
ing. 

DATA CARDS 

Columns 

12—75 Hexadecimal data coding 
77—78 Card number (starting 01) 
79—80 Total number of cards (32) 

Column 12 on the first card contains the 
hexadecimal equivalent of bits D7 thru D4 of 
byte 0, while column 13 contains the hexa- 
decimal equivalent of bits D3 thru DO. Col- 
umns 14 and 15 contain byte 1, columns 16 
and 17 byte 2, and so on. 

The first card contains the first 32 bytes. 
Columns 12 and 13 on the second card will 
contain byte 32 (the 33rd byte). A total of 32 
cards will contain 1024 bytes of 8 bit. 



CARD FORMAT 



IDENTrpiCATION CARDS 

Column 8, 9 
Custom designation "CN" 
Basic part type 



, Column 10, 11, 12, 13, 
Custom number (assigned 
by Signetics) 
Column 15, 16, 17, 18, 19 
"Coded" 




Column 21,22. 23, 24 
Chip select code 
(CS3,2,0) 
Column 26-80 
ustomer identificaton 



I I III II I I II 
II I I III I I I 

00 01 001 00 00 00 0000000 00 00 00 00 QOOOOOIOOIOOOOOOO 00 00000000 ODOQOOOOO 080000 0000000 

1 2 ] < s ( 7 t 9 loii in3uiuGiMiis2g;i2zz]2<»:t2;2i 29 30 3i]ii3U'is3t];39n<t4H2O 44 4Sii4rii4istsi s!S]Msss<srsisi(aiienMQtc;iann7n273 H;sii7Tnnn 

1 1 1 1 11111 1 1 1 1 1 11 n 1 1 1 1 11 111 11 11 1 1 1 1 1 1 1 1 111 1111 111 i|n 1 11 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 . 

22122 222222.2222222222222222222 222 22221222222221222222222222222 22222222 22 2222 2222 



Person responsible for reviewing Signetics 
computer generated truth table 



1 I I II II II II I I 

I I I 1 I III I I 

OOOliOOOlOOOOOnOOOOlOOOOOOOOOOQOOOnOOOOOOOOOOOOOOOOOOOOODOOOODOOOOOOOOOOOQOOOOOO 

1 1 1 11 M 1 1 n M I1 1 1 ; 1 M I M 1 1 1 1 1 1 M 1 1 1 1 1 1 1 i 1 1 M M 1 1 1 i 1 11 11 11 n 1 1 n 1 1 1 n 1 1 n' I M 1 1 1 n 

2 2 2 2 2 2 2 2 1 ? 2 2 2 2 2 2 2 2 2 ? 2 2 2 2 ? 2 2 2 ? 2 ? 2 2 2 2 2 2 2 2 2 2 2 2 2 n 2 2 ?? 2 2 2 2 2 2 2 2 2 2 2 2 2 ? 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



Street address 



I I II I II 
I I II 

OOOOIIOIOOGOOOOO 00 00 00 00 00 00 OOOOOOnOOOOOOOOflO 00000000000 OOO 0000 00000000000000000 

1 M 1 1 1 1 n ) 1 1 1 1 1 1 1 1 1 1 1 1 n iVm 1 1 1 1 1 1 1 1^ 1 M ) 1 1 1 1^ II 1 11 i 1 1 1 1 1 1 n 1 1 1 n^ 1 M 1 1 1 11 1 ii 1 1 1 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



City State Zip 



-•I vry. 



I I II II II 



II I I III 

OOllOOllOROlOOOOOOOOOOOOOOl 

1 11 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 i II 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 M M 1 1 1 1 Til I 

iiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiifmmii: 



C 3 fl C C n fl U 



222222222222 



Company name 



Pi^NrrM HFrrpiFs inc. 
I I I I II I II 
I I II I III I 

01 n G 

1 1 1 1 1 1 1 1 1 11 1^' 1 1 M 1 1 1 n 1 1 1 1 1 M 1 1 1 1 1 1 n 1 i 1 1 1 M i' 1 1 n' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 ii" 1 1 1 1 1 1 1 1 

-iiiiiiiiii-iiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiniiii 



BINARY TO HEXADECIMAL 
CONVERSION 







BINARY 




HEXA- 




COMBINATION 


DECIMAL 




D0-D3 or Dr-D7 


CHARACTER 






























1 


1 










1 





2 










1 


1 


3 







1 








4 







1 





1 


5 







1 


1 





6 







1 


1 


1 


7 















8 












1 


9 









1 





A 









1 


1 


B 






1 








C 






1 





1 


D 






1 


1 





E. 






1 


1 


1 


F 
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DESCRIPTION 

The 2580 has a Read input which controls 
the entry of data from the ROM into output 
latches. Three-state outputs allow OR-tying 
for implementing larger memories. The out- 
puts are enabled by a programmable 4-bit 
select code applied to 4 binary chip select 
terminals. 

BLOCK DIAGRAM 



PIN CONFIGURATION 



A10 C 



CS4o|f 
CS3o|l 
CS204I 
CSIO^ 



READ 
GENERATOR 




8192 BITS 
64 X 128 MATRIX 



column! i 

ECODER^ /- 

(1 OF 4) 



COLUMN SWITCH 
MATRIX 



CHIP 
SELECT 







l,N PACKAGE 



Vcc<5V) [T 




li] (OV) 


GND [Y 




23] CSi 


READ 




22] CS2 


AO [V 




TT) CS3 


A, d 




20] CS4 


Aj [T 




To] OUT, 


A3[E 




"tsI OUT2 


A4 \T 




It] 0UT3 


As [T 




"Tel 0UT4 


As [li 




15] Vqq (-12V) 


Ay \jT 




J4] A,o 


Ae [l7 




]3] A, 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at 70° C 2 


730 


mW 




Input and supply voltages 


0.3 to -20 


V 




with respect to Vcc3 
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DC ELECTRICAL CHARACTERISTICS 



Ta = 0°C to 70°C, Vcc = 5V ± 5%, Vqd = OV, Vqg = -12V ± 5% 
unless otherwise noted 4,5,6,7, 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 












Min 


Typ 


Max 


ViL 
VlH 


Input voltages 
Low 
High 








3.4 




0.6 
5.3 


V 


Vol 

VoH 


Output voltage 
Low 
High 


loL = 1.6mA 
lOH = lOO/xA 


3.8 




0.5 


V 


ILI 
iLO 


Input load current 
Output leakage current 


ViN = -5.5V, Ta = 25°C 
VouT = OV, Ta = 25°C 




10 
10 


500 
1000 


nA 
nA 


Ice 
Igg 


Supply currents 
Vcc 
Vgg 






23 
23 


35 
35 


mA 


CiN 


Input capacitance 


f 


= 1MHz, Vac = 25m p-p, V|N = Vcc 






10 


pF 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vec = 5V ± 5%, Vdd = OV, Vgg = -12V ± 5% 

unless otherwise specified. 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 












MIn 


Typ 


Max 


tRPW 
tRPW 


Pulse width 
Readio 
Readu 








650 
500 


500 
400 




ns 


tAD 
tAH 


Address time 
Delayi2 
Hold 













50 


ns 


tAI 
tA2 


Delay time 




Output 
Output 


Address 
End of read pulse 




625 
250 


950 
350 


ns 



NOTES 

1. stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or any other conditions above those indicated in the operational sections of 
this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150° C 
maximum junction temperature and a thermal resistance of 110°C/W junction to 
ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and 
improvements. 



TIMING DIAGRAM 



7. Typical values are at +25° C and typical supply voltages. 

8. Guaranteed input levels are stated for worst case conditions including a ±5% variation 
in Vcc and a temperature variation of 0°C to 70°C. Actual input requirements with 
respect to Vcc are Vih = Vcc -185 and Vil = Vcc -4.15V. 

9. Outputs open, tRPw = 500ns, tppw = 500ns. 

10. During tRpw addresses are decoded and sent to the memory matrix, and the stored 
memory data is moved to the data inputs of the output RS latches. This data is clocked 
i nto the output latches at the end (falli ng edge) of the read pulse. After tA2, data appears 
at the outpu t terminals. 

11. During tppw data is clocked into the output latches and the address decoders are 
precharged in preparation for the next cycle. 

12. Addresses must be stable within 50ns after the read line rises and must remain stable 
until the read line falls. 



ADDRESSES - 
AND CHIP 

SELECT _ 



OV 



\ .TDDRfssX / ADDRESS \I/aDDRESs\/ 

^ tAi 
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CARD FORMAT 



Column 8, 9 

Custom designation "CM" 



Basic part type 



IDENTIFICATION CARDS 

Column 10, 11, 12, 13, 
Custom number (assigned 
by Signetics) 




Column 21, 22, 23, 24, 
Chip select code 
(CS4, 3, 2, 1) 

Column 26-80 
Customer identification 



i?580M ^CN CGrETi 1100 F'ANI'DM MF^GPIFS P-'H 135816-1 

I I III I I I II 

II I I I II I III I I I 

OOOIOOIOOOOOOOOOOOOOOOIIOOOOOOOOOOOOQOOIOOIOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOQOD 
I 2 ) 4 s I I I I III! i2i)uisiiwiti«Mti&nM»2i2;an3g)inu]4»]t]r3ta«i4ii2uu4s«4ru4tsasists3S4Sssis7sisiHiiKnMisMunnnnn;)r4nnnnnii 

1 1 11 11 1 n 1 1 1 11 1 1 1 1 1 1 II n 11 1 1 1 1 1 11 11 11 1 11 1 1 1 11 1 11 1 1 n 1 1 n 11 1 11 1 n 1 11 11 n n n 1 1 11 1 

12222 2222 2 222 22 22 22 22 22 22 2222 222 22 22 22 212222222 ZI22 222222222 22 22 22 222222222 22 22Z 



Person responsible for reviewing Signetics 
computer generated truth table 



''j PTTH. SP.EtJGIHEEP. PPDD. ^T•P. 
II I II II II II I I 

I I I I I III II 

OOOllOOOlOODgOOOOOOIOOODOOOOOOOOOOOOOO 00000000 00 00000000 OOOOOOOOOOOOODO 00 000000 

I t ] 4 S I 7 I 1 nil l2l)l4ISIIIIIIIIM2IRU24tSN>7aaMIin>]UIS3l>I]|»4i<l4i044 4S4i(r4l»SISIUSIHSSi(SIilSIMIIIIUt4l5K»(innil 12 7] 74 7S 71 77 71 79 U 

1 11 1 1 1 1 1 1 1 1 M 1 11 1 1 n n 1 1 11 1 11 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

222222221222222222222222222222222222222222222222222222222222 222222222222222 22222 



Street address 



3500 UINI'ING PDAP 
I I II I II 

I I II 

1 1 1 D 1) -0 

1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 n" 1 1 f 1 1 1'l 11 1 f 1 1 1 1 1! 1 1 1 1 1 f 1 1 1 1 1 11 1 1 1 II 1 1 1 11 1 1 1 1 1 1 1 1 1 f 1 11 1 n 1 1 

uinii'inin^iniinunnunuiiununuiunnnnun-iuiiuuiuiiiuiu 



City State Zip 



^: Sl'Nt'WPlF* CPLirpPNIP 94086 

I I I II II II 
II I I III 

001100110001000 00 000000 00 0100 000 00000000 000000000000 000000 00 0000 000 000000000000 

1 2 1 4 S ( 7 I Sllll I2I3I4IS IIWIIII»2I 22 2) 24 2! i(27 2l2J]«}t32UH]S307Wn4g<l 47 4J 444S4S47 4IMMSIS2US4USiS7S(i9UEIt2l3Ui5tte7nU70 71 72 73 74 7SIi 77 137SM 
11111 1 1 111 1 1 1 111 1 1 1 1 1 111 1 I 1 1 1 1 1 1 I 1 1 1 II 1 I 1 1 1 1 I 1 1 I I I 1 1 1 1 1 1 1 1 I 1 1 1 I I 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 

221222222222222222222222222 22222222222222222222222222222222222222222 222222 22222 2 



Company name 



Ill I II I II 
1 i II I III I 

000000000000 OOOOIOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

i 1 li i 1 1 ' i I'l'Ti^'ri i7i'ri n'ri'ri'nri'ri'ri'ri'ri'riir/rr 

222222222222222212222222222222222222222222222222222222222222 22222222222222222222 



CODING FORMAT 

Coding data for the 2580 may be sent to 
Signetics via punched cards or via a written 
truth table. Cards are preferred since errors 
are essentially eliminated. 

On receipt of a card deck, Signetics will 
translate the card deck to a truth table using 
the Signetics Computer Aided Design 
(CAD) facility. The truth table will then be 
sent to the customer requesting engineer 
for final approval. On receipt of final appro- 
val, Signetics will cut the rubylith mask and 
proceed with manufacture. 

DATA CARD FORMAT 

Columns 

I- 4 Decimal equivalent of first 

data word location 
Example: 0124 
Note: Leading zeros must be 
used for addresses from 
0000 to 0999 
5 Dash (— ) to separate num- 

bers 

6-9 Address of last word on card 

10 Blank 

II- 14 First data word (O4, O3, O2, 

O1) 
Blank 

Second data word 



15 

16-19 
Etc. thru 71 
72-80 



Reserved for comments 
(these columns are ignored 
by the computer) 

Up to twelve (12) data words can be coded 
on one card. Less than 12 may be used as 
long as the first and last addresses are given 
in columns 1-9. 



EXAMPLE 



nofiri-ooii oodij ooni oohi 0011 oioo 0101 Cfiio cm ictfo icc'i 1010 1011 ^ 



IIIIOIIOOOIIII QUI 00||0|0|| 0|0||0|0|00|0 01 010000 OIIIOQII 0001 0|00|OOOOilO$NIN^ 

1 2 3 4 5 S 7 B 9 l01M2UI4I5t6Wlll9202l 22 23 24 25 26 27 2«29M3l 32 33 3435 36 37 3« 39 40 41 42 43 44 45 46 4 7 48 49 M51S2 53 54 55 M 57 58 59 M61K 6364 85 S667(.86ji'!M?WTifi»J/f^ 

1 1 1 1 1 mil I ] 1 1 1 n i|] nil 1 1 1ll) 1111 1 mil 1111 niiiiii 1 iiiiiiiiiiiiliiiinninn{ 

22222222222222222222222222222222 2222222222222222222222222222222222 22 2 2 22ZZ2222n 
33333333333 3333333333333333333 33333333333333333333 33333333333333333333 3312^33 333 
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 i4 ; n,-; 4 44 4 < 44*4 
55b5555555555555555555555555555555555555555555555555555555555555555555i)555i5S55S 
666666666666666C66666666666S6666G66666e66666666E6G66B6666666666tib6Go6CGt}U&C€&S£ 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 n 7 7 7 7 7 7 7 7 7 •/ 7 7 7 7 7 J 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 / 7 7 7 J 7 7 7 7 / 7 / 7 ?? n n T r ? 

8 8 8 n 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 3 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 H 3 8 8 8 8 8 8 8 e S 8 1 )). a 9 l;l l4 

9 9 9 S 9 S 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 3 3 9 3 9 S 9 3 9 9 9 3 S 9 S 9 9 3 H S 9 9 9 9 9 9 9 9 9 9 9 9 e e S a 'i S !) h 9 5t?S 5 S? ii 3 

1 2 3 ( 5 6 7 8 9 IC iM? 13 M 15 16 17 13 19 20 2W2 23 2425 26 27 28 29 30 3n2j33< 35 jo 3/ 38 55 40 41 42 43 44 <5 46 4/48 ^3 50 51 52 53 54 55 56 57 53 53S0 61 62 63 64 65 65 6; E.E'7J >ij3<'4 ^iK fi f* J3»t 



signDtiES 



241 



2600-F,l,N • 2600-1 - F,I,N 



DESCRIPTION 

The 2600 outputs appear and remain in a 
steady state condition until a new address is 
read. The 16,384 bits are organized as 2048 
addresses with 8 output lines. Full address 
decoding is performed on chip. The 2600's 
size enhances its usage in any high density, 
fixed memory application such as logic 
function generation or microprogramming. 
Programming of the device is accomplished 
via the use of one custom mask during 
device fabrication. 



FEATURES 

• Completely static 

• Utilizes MOS n-channel si-gate 
technology 

• Clocked or unclocked operation 

• Access time: 300/550ns max 

• Single +5V power supply 

• 2 output enable controls allow: 

Wire OR'D three-state outputs for ex- 
panded memories 
2048X8 or 4096X4 organization 

• All inputs and outputs directly TTL 
compatible 

• Pin compatible with EA4600 and EA4900 



PIN CONFIGURATION 



F,I,N PACKAGE 



GNO [T 




24] CE, 


^ [l 




23] OUTo 


HI 




22! OUT, 


A, [T 




TT] 0UT2 


A3 [T 




"ioj 0UT3 






TbI 0UT4 


As [I 




Tsl 0UT5 


A, [T 




TtI OUTe 


vcc [T 




"Tel OUT, 


Ae [to 




Aio 


A, [TT 






As [12 
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6 








) 

7 




(E 


A,o 

DECODE 


> 

12 












> 

11 

) 




Is 








10 












) 

8 

























OUTPUT 
BUFFER 



2048X8 
MEMORY MATRIX 



OUTPUT 
BUFFER 



O 

OE2 



-O Oo 
-O 0, 
-O Oi 
-OO3 



-O O4 
-OO5 
-OOs 
-OO7 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to +150 




Pd 


Power dissipation 


Hernrietic 1.25 


w 




Voltages on all inputs and 


-0.5 to +7.0 


V 




supply pins 







242 



signotics 



2600-F,l,N • 2600-1 - F,I,N 



ELECTRICAL DRIVE REQUIREMENTS o°C < Ta < +70°c, 4 75V < Vcc < 5 25V 



PARAMETER 


TEST CONDITIONS2.3 


LIMITS 


UNIT 


Min 


Typ 


Max 


ViL 
VlH 


Input voltage 

Low 
High 


Address read, address input and 
output enable 


-0.5 
2.2 




0.8 

Vcc 


V 


Vol 

VoH 


Output voltage 
Low data 
High data 


TTL interface 
Iq = 1.6mA 
Io = -100mA 


2.4 


0.2 
3.5 


0.4 

Vcc 


V 


Ili 
Ice 


Input leakage current 
Supply current 


Test pin at V = Vcc max, Other 
pins at ground 
Vcc = Vcc max 25° C 




80 


10 
115 


mA 

mA 


CiN 

Car 
CouT 


Capacitance 
Address input 
AR input 
Output 


OV bias, f= 1MHz 




5 
5 
7 


7.5 
7.5 
10 


PF 



TIMING SPECIFICATIONS 0°C < Ta < +70° C. 4 75V < Vcc < 5 25V 



PARAMETER 


TO 


FROM 


TEST 
CONDITIONS2.3 


2600 


2600-1 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


CLOCKED MODE 

TcYC Cycle time 








500 






300 






ns 


Pulse width 
ARpw Address read 








300 


150 




100 


50 




ns 


Delay time 

Tacc 
Tard 


Output 
Output disturb 


Address 
Address read 




75 


450 
140 


550 





200 
30 


300 


ns 


Tld Address lead time 
Tlg Address lag time 








100 
150 


30 
70 




50 
100 




50 




ns 
ns 


UNCLOCKED MODE 

TcYC Cycle time 






Standard 


500 






300 






ns 


Delay time 

tACC 

Todd 


Output 
Output disturb 


Address 







450 
50 


500 





200 
30 


300 


ns 


OUTPUT ENABLE 
(CLOCKED OR 
UNCLOCKED MODE) 

Delay time 

Tco 
Too 


Output on 
Output off 


Output enable 
Output enable 






100 
150 


300 
400 




(50) 
100 


150 
200 


ns 



NOTES 



1. stresses more severe than those listed under Absolute Maximum Ratings may cause 
permanent damage to the device. This is a stress rating only and operation of the 
device at any condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. All voltages are referenced to Vss. Positive current flows into the referenced pin. 

3. Output load = 50pF plus 1 standard TTL input. 
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TIMING DIAGRAMS 

CLOCKED MODE 




VALID 
X 



UNCLOCKED MODE (AR - VCC) 



ADDRESS 
INPUTS , 



DATA 
OUTPUT 



ADDRESS X 
VALID 



ADDRESS Y 
VALID 



X 



ADDRESS Z 
VALID 



-tacc- 



OUTPUT 
INVALID 



"XZ/^OUTPUT^^i/ OUTPUT N ^^OUTPUT Y^^l/ 

AVVlNVALID'yA INVALID AtA VALID /X 

J\Y////Af\ /X///>/y/yf\ 



OUTPUT 
VALID 



OUTPUT ENABLE (CLOCKED OR UNCLOCKED MODE) 



-^SELECT INTERVALS- 



OUTPUT 
ENABLE 



'IL 



Tco 

VOH 

DATA OUTPUT HIGH IMPEDANCE 
OUTPUTS 



VOL 



■Tdo*" 



OUTPUT^ 
VALID 




OUTPUT HIGH IMPEDANCE 



DEFINITIONS 
Clocked Mode 

1. TcYC, Cycle Time is the time between 
successive address read pulses. 

2. Tld, Address Lead Time is the minimum 
time required for the address to be valid 
prior to the falling edge of the AR pulse. 

3. Tlg, Address Lag Time is the minimum 
amount of the time required for the ad- 
dress to remain valid afterthefalling edge 
of the AR pulse. 

4. Tard, Address Read to Output Disturb 
Delay is the minimum time between the 
AR pulse and the first output transition 
when a new address is present. 

Unclocked Mode 

1. TcYC, Cycle Time is the time between 
application of successive addresses. 

2. Tacc, Address to Output Delay Time is 
the maximum time between a new valid 
address and the corresponding valid out- 
put. 

3. Todd, Output Disturb Delay is the mini- 
mum time between the address change 
and the first output transition. 

Output Enable 

1. Tco, Output Enable to Output ON Delay 
Time is the minimum time required for 
the output, in high impedance state, to 
become valid after rising edge of the 
output enable pulse. 

2. Tdo, Output Enable to Output ON Delay 
Time is the minimum time required for 
the output to become high impedance 
after the falling edge of the output enable 
pulse. 
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CARD FORMAT 



IDENTIFICATION CARDS 



Column 8, 9 

Custom designation "CN" 

Column 10, 11, 12, 13, 
Custom number (assigm 
by Signetics) 



Column 26-80 
Customer identification 



Basic part type 




I I II I I II 

I I I III I I I 

||0|O OOO0O0O0O0O0O0O0O0O0OO|0O|O0OOOOO00OOO0O0OHOOtOOOOO0IOOOQIIOOOOOO 

1 i n n II 1 T\ uuu \ \u ^n^ iTi'm 1 1 n ' n n i i Vi i 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 n n n 1 1 1 

22I222 2 2 222 22 2 2 2222222 2222 22222222222I22222Z22I22 22Z2222222222222222Z222Z2222222 



Person responsible for reviewing Signetics 
computer generated truth table 



I I II II II 



II 



I I 

I I I I I III II 

1 1 1 1 0' 

liii 1 n 1 111 1 111 1 1 ! 1 1 11 111 mil m 1 111 1 1 1 ii i n 1 1 1'VnS n i'ri7"ri'r/rn r/ri'T/r/rrri'i'ii 

2 2 22 212 2 2 222 222 22 2 2 22 22 2 22 2 22 222 2 2 22 22 2 2 22 222 2 2 2222222 2222 222222 222 2222222 222 



Street address 



I I II I II 

I I II 

OOOOIIOIOOOOOOOOOO 0000000 000000 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 0000000 

1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1' 1 1 f 1 1 1 1 1 1 1 f 1 f 1 1 1 11 1 1 11 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111 1 1 1 n 1 1 

22222222 2222222222 22 22 222 2 22 2 2 22 2222 2 2 22 2222 2222222222222222222 2222 22222 22 222 222 



City State Zip 



1 I I II II II 
II I I III 

0||00||000|O000O0O0O00000|0000C30000000000O0000CO00000O0O00000Q0000O0O0O0O00000 

1 11 1 1 1 1 II 1 n"ni 1 1 11 11 ill 1 1 1 1 1 1 1 11 iT 111 1 1 1 n 1 1 1 1 n 1 11 1 11 H1 1 ]nT]V\T'\uuT]]\T\'] 

2 212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



Company name 



' J PANPCM h^FrTPIES INC. 
Ill I II I II 
I I II I III I 

D (1 01 n G G 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

22222222222222221222222222222222222222222222222222222222222222222222222222222222 



CUSTOM PATTERN PRO- 
GRAMMING INSTRUCTIONS 

For the very large MOS ROM now produced 
by Signetics, a computer aided technique 
utilizing punched computer cards is em- 
ployed. This technique requires that the 
customer supply Signetics with a deck of 
standard 80 column computer cards de- 
scribing the data to be stored in the ROM 
array. 

The required punching format is described 
below. All addresses must be included with 
their outputs defined. That is, no assump- 
tions are made regarding the bit configura- 
tion of undefined outputs. Therefore the 
customer must submit cards defining the 
entire ROM contents, even though part or 
portions of the ROM may be unused (zeros). 

Data Card Format 
for Custom ROMs 

Each card is to be punched as follows. Note 
that for the Signetics 2600, a 3-digit octal 
number is used for representing the 8 ROM 
outputs. 
Column 

I- 4 Punch a 4-digit octal number re- 

presenting the input address for 
the first of the 16 output words 
appearing on this card. (This is the 
initial address) 

5-7 Punch a 3-digit octal number re- 
presenting the outputs for the 
initial input address. 

8-10 Punch a 3-digit octal number re- 
presenting the outputs for the 
initial input address +1. 

II- 13 Punch a 3-digit octal number re- 

presenting the outputs for the 
initial input address +2. 



50-52 Punch a 3-digit octal number re- 
presenting the outputs for the 
initial input address +15. 
The unique number assigned to 
this ROM pattern by Signetics 
must be punched in this field en- 
closed by blank spaces. This 
number can be obtained by con- 
tacting your local Signetics sales- 
man, representative, or the mar- 
keting department at the factory 
directly. 

Each card, therefore, carries (in octal) the 
initial input address for the 16 output words 
contained on that card, the 1 6 output words 
themselves (in octal) and the unique ROM 
number. The card must be provided for all 
possible sequential address locations (in 
blocks of 16). A 2048 word ROM, therefore, 
requires 128 cards, with all 16 output words 
defined on each card. 
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GENERAL 

The Signetics 2600-1 is a high speed 16K 
MOS ROM that utilizes the n-channel sili- 
con gate technology. The maximum access 
and cycle time is 300ns. The memory is 
organized in a 2048X8 configuration at the 
outputs, however, two separate output en- 
able signals allow the memory to also oper- 
ate as a 4096X4 organization, where re- 
quired. 

The TTL compatibility of all inputs and 
outputs including the power requirements 
of only a single +5V supply, coupled with 
Signetics' process and design, results in a 
denser, more economical and more reliable 
part at the system level, where it counts. 

Figure 1 illustrates the 2600-1 block dia- 
gram, while Figure 2 illustrates the pin con- 
figuration. 

The 2600-1 is pin compatible to the EA 4600, 
but outperforms it by nearly a 2:1 margin in 
access/cycle times. The Signetics 2600-1 
also offers many other advantages over EA's 
part which will be discussed in the following 
paragraphs. 

TECHNOLOGY ADVANTAGE 

The 2600-1 is fabricated using the MOS n- 
channel silicon gate process in favor of 
metal gate to produce a smaller die size and 
a more reliable part. The Signetics proprie- 
tary version of the n-channel was developed 
to achieve the speed goal of 300ns access as 
the major speed distribution under worst 
case temperature, supply voltage and input/ 
output voltage levels. Figure 3 is an illus- 
tration of the Signetics manufacturing 
process advantages. 

PERFORMANCE ADVANTAGE 

The Signetics 2600-1 is specified at 300ns 
maximum access/cycle compared with 
competition's 550ns access/500ns cycle. 
This means a 45 percent improvement in 
performance over the EA 4600 equivalent 
device, at the same maximum power con- 
sumption. What this means to the system 
designer is this: 

1. More system timing margins for system cur- 
rently designed to the EA 4600 ROM. Elimi- 
nates critical timing problems and "soft" errors 
due to worst case data settling times, crosstalk, 
and coincident timings where several timing 
pulse edges often line up during the access 
time to latch the data at the earliest possible 
time in order to meet system timings. 

2. Upgrade current systems using the EA 4600 
with the 2600-1 where the ROM is the gating 
item for performance. The instruction fetch 
time, for example, can be sped up by 45 percent 
for program store applications. 

3. Anticipate future requirements for faster 
ROMs. Microprocessors, for example, are go- 
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Figure 2 



ing to single +5V supply and becoming pro- 
gressively faster. A ROM which covers this 
spectrum means fewer changes at the system 
level which ultimately translates into valuable 
development and design time savings and less 
dollars spent on qualification, documentation, 
design, etc. 



SPECIFICATION ADVANTAGE 

Power Supply Requirements 

The Signetics 2600-1, like the EA 4600, 
operates from a single +5V supply and both 



N-CHANNEL SILICON GATE 
TECHNOLOGY 



METAL GATE 




ADVANTAGES 

Smaller Die 
Higher Yield 

Lower Production Cost/Die 
Better Reliability 
Gate Oxide Protection 
Self Aligning Gates 
Lower Internal Capacitance 

Figure 3 
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specify the supply current Iqc = 115mA 
maximum. The big difference is the speed/ 
power ratio. Table 1 shows this difference. 

Normalized, this ratio becomes 1 for the 
Signetics 2600-1 and 1.8 for the EA 4600. 
The 2600-1 is, therefore, nearly two times 
more efficient with the same maximum pow- 
er consumption of 603mW (1 1 5mA X 5.25V) . 
To the system designer this means: 

1 . No change in power supply ratings is required 
when replacing or upgrading systems currently 
using EA 4600's with Signetics 2600-1 's, al- 
though the most performance improvement is 
alrriost double that over EA's part. 

2. Cost savings in implementing noise suppres- 
sion techniques (additional bypass capacitors, 
bigger ground/power PC traces, and bus bars) 
where multiple ROM chips are employed for a 
given speed of operation. 



Timing Requirements 

The 2600-1 is capable of operation in the 
fully static unclocked mode or the clocked 
mode. The difference is that in clocked 
mode, the input address to the ROM is 
latched internally, controlled by the Ad- 
dress Read (AR) input signal, thereby hold- 
ing the output data valid until the AR signal 
allows the next address to be propagated. If 
it is desired that the output data changes 
with the input addresses, the Address Read 
signal is not used and is tied to VqC- 's 
also possible to operate in the clocked 
mode during other times by controlling the 
AR input signal. 

1 . Clocked Mode 

In the clocked mode of operation, the Address 
Read (AR) input signal controls the input ad- 
dress latches similar to a clock controlling a D- 
latch where the contents of this set of latches 
(the address) selects the corresponding eight 
bits of data which become out through out 7. 
As long as AR is held high, the input addresses 
are allowed to propagate through the latches. If 
the addresses change, the address latches will 
reflect this change and the selection of the 
corresponding data bits begins. However, 
when AR is brought to the low level, the ad- 
dresses are latched to the state of the address 
lines prior to the negative transition of AR. 
There are minimum set-up and hold time re- 
quirements indicated by TLD (address lead 
time) and TLG (address lag time). They are the 
minimum times the address must be valid be- 
fore and after the falling edge of the AR signal. 
The 2600-1 requires TLD of 50ns and TLG of 
100ns compared to EA's 100ns and 150ns, 
respectively. This means that for the address to 
be latched (thereby the output data is effective- 
ly latched) it need only be present in a given 
cycle for 150ns compared to EA's requirement 
of 250ns. This frees up the address bus for an 
extra 100ns where other operations may take 
advantage of the bus. A timing diagram for the 
clocked mode is shown in Figure 4, while Table 
2 is a competitive comparison. 



Signetics 2600-1 


300ns 
115mA 


= 2.6 = 1 normalized 


EA 4600 


550ns 
115mA 


= 4.78 = 1.8 normalized 



Table 1 COMPARISON OF POWER SUPPLY REQUIREMENTS 





PARAMETER 


SIGNETICS 
2600-1 


EA 
4600 


COMMENTS 


AR 


Address read pulse 
width 


100ns min. 


300ns min. 


Signetics 2600-1 is 
twice the speed. 


TCYC 


Cycle time 


300ns min. 


500ns min. 


Signetics 2600-1 is 
twice the speed. 


Tacc 


Address to output 
delay 


300ns max. 


550ns max. 


Signetics 2600-1 is 
250ns faster. 


Tld 


Address lead time 


50ns min. 


100ns min. 


Signetics 2600-1 has 
100ns margin over 
EA 4600. 


Tlg 


Address lag time 


100ns min. 


150hs min. 


Signetics 2600-1 has 
100ns margin over 
EA 4600. 


Tard 


Address read to 


0ns min. 


75ns min. 


No timing skews 


output disturb 









Table 2 CLOCKED MODE TIMING COMPARISON 



CLOCKED MODE TIMING 



ADDRESS 
READ 



ADDRESS 
INPUT 



X 



DATA OUTPUTS 



DEFINITIONS 

1- TcYC Cycle Time— The time between successive address read pulses. 

2. T |_D Address Lead Time— The minimum time required for the address to be valid prior to the falling 
edge of the AR pulse. 

3. T iQ Address Lag time— The minimum amount of the time required for address to remain valid after 
the falling edge of the AR pulse. 

4. T ARD Address Read to Output Disturb Delay— The minimum time betv^een the AR pulse and the first 
output transition when a new address is present. 



Figure 4 
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2600-1 MEMORY APPLiCATION MEMO 



The clocked mode is useful when cycle time is 
greater than the minimum cycle where, for 
example, in common bussed lines it is desirable 
to free the bus up as quickly as possible so that 
it may be used to initiate another device be- 
tween memory accesses. Using the ROM in the 
clocked mode therefore eliminates the need for 
a set of input address latches. 
Unclocked Mode 

The 2600-1 is fully static allowing it to be 
operated in the unclocked mode. That is, the 
output data always reflects the stored data at 
the address location of the input address de- 
layed by the access time when the address is 
valid for the minimum specified time. The AR 
input is held high when it is desired to operate 
in the unclocked mode. 

The Signetics 2600-1 output will become valid 
300ns from address valid. There is no timing 
skew between the minimum cycle and the 
maximum access times. Figure 5 shows the 
unclocked mode timing diagram and Table 3 
presents a competitive comparison. 



Output Flexibility 

The 2600-1 is configured as a 2048X8 bits 
memory, however because there are sepa- 
rate output enable control signals for the 
lower and upper 4 bits of data out, the 
corresponding output lines may be OR-tied 
to achieve a 4096X4-bit organization. The 
output enable signals (OEi and OE2) are 
then used as A^^ and Ai^. Figures Illustrates 
the 4096X4 organization. 

For applications that require the 8 bits of 
output data to be multiplexed onto a 4-bit 
bus, the Output Enable signal (OE1 and 
OE2) must be timed serially so as not to 
garble the output data. Figure 7 illustrates 
the 2048X8 organization. 

Figure 8 shows the turn-on and turn-off 
timing diagrams. The turn-on and the turn- 
off delay times dictate the minimum time 
required to strobe data onto the bus. 

It is desirable to have as quick a response as 
possible in order to minimize these over- 
head delays. 

The 2600-1 has 550ns (TCO + 2 TDO) of 
overhead while the EA 4600 has 100ns of 
overhead. The bus is in an indeterminable 
state during this time period and cannot be 
used to transmit information. 





PARAMETER 


SIGNETICS 
2600-1 


EA 
4600 


COMMENTS 


^ACC 


Address to output 


300ns max. 


500ns max. 


Signetics 2600-1 is 


delay 






200ns faster. 


TCYC 


Cycle time 


300ns min. 


500ns min. 


Signetics 2600-1 is 








twice the speed. 


^ Tqdd 


Output disturb delay 


0ns min. 


75ns min. 





Table 3 UNCLOCKED MODE TIMING COMPARISON 



UNCLOCKED MODE TIMING DIAGRAM (AR TIED TO VqC) 




DEFINITIONS 

^CYC Cycle Time— The time between application of successive addresses. 
2. T/^QQ Address to Output Delay Time— The maximum time between a new valid address and the 

corresponding valid output. 
3- Todd Output Disturb Delay— The minimum time between the address change and the first output 

transition. 



Figure 5 
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Figure 6 
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2048 X 8 MULTIPLEXED ONTO A 4-BIT BUS 



ADDRESS 
INPUT 



OUTPUT ENABLE 1 
OUTPUT ENABLE 2 



14 I 1 



Figure 7 
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TURN-ON/TURN-OFF TIMING DIAGRAMS 



OE, 

DATA OUT 0-3 



DATA OUT 4-7 



OUTPUT VALI 



OUTPUT VALID 



Figure 8 



PARAMETER 


SIGNETICS 
2600-1 


EA 
4600 


COMMENTS 


Technology 
Performance Access 

Cycle 

Power Supply 
Power Consumption 

Output Delay 
TCO 
TOO 


N-channel, silicon gate 
300ns 

300ns 
+5V 
603mW max. 

150ns max. 
200ns max. 


N-channel, metal 
550ns 

500ns 
+5V 
603mW max. 

300ns max. 
400ns max. 


Smaller, more reliable die with Signetics process 
Signetics 2600-1 is nearly two times faster than 
EA's 4600. 

Both are fully TTL compatible 

Signetics' 2600-1 has the same power consumption 

with twice the performance. 

Signetic's 2600-1 has less overhead time. 

Faster throughout for OR-tied multiple 8-bit output 



Table 4 SIGNETICS 2600-1 VERSUS EA 4600— SUMMARY 
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DESCRIPTION 

The Signetics 2616 is a 16,384-bit static 
MOS read-only memory organized as 2048 
words by 8 bits. This ROM is designed for 
memory applications where high perfor- 
mance, large bit storage, and simple inter- 
facing are important design objectives. 

The inputs and outputs are fully TTL com- 
patible. This device operates with a single 
5V power supply. The three chip select 
inputs are programmable. Any combination 
of active high or low level chip select inputs 
can be defined by the designer and the 
desired chip select logic level is fixed during 
the masking process. These three program- 
mable chip select inputs, as well as OR-tie 
compatibility on the outputs, facilitates easy 
memory expansion. 



The 2616 read-only memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS cir- 
cuits. Only a single 5V power supply is 
needed and all devices are directly TTL 
compatible. 

FEATURES 

• Single 5V power supply 

• Guaranteed 350/450ns access time 

• Directly TTL compatible— all inputs and 
outputs 

• Three programmable chip select inputs 
for easy memory expansion or no con- 
nection option 

• Three-state output— OR-tie capability 

• Fully decoded— on chip address decode 

• Inputs protected— all inputs have protec- 
tion against static charge 



PIN CONFIGURATION 
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CSi/CSj 



• CS3/CS3 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 






Supply voltage to ground potential 


-0.5 to 7 


V 




Applied voltage 




V 




Input 


-0.5 to 7 






Output 


-0.5 to 7 




Pd 


Power dissipation 


1 


w 
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DC ELECTRICAL CHARACTERISTICS Ta - 0°C to 70°C, Vcc = 5.0V ± 5% unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltage2 
ViL Low 
ViH High 




-0.5 
2.2 




0.8 

Vcc 


V 


Output voltage 
Vol Low 
VoH High 


Vcc = 4.75V 
loL = 1.6mA 
lOH = -lOOjuA 


2.4 




0.4 

Vcc 


V 


Ili Input load current 
Ilo Output leakage current 
ice Supply current 


Vcc = 5.25V, OV < ViN < 5.25V 
Chip deselected, VouT = 0.4V to Vcc 

Output unloaded, 
Ta = 25° C. Vcc = 5.25V, Vin = Vcc 






10 
10 
115 


mA 

mA 

mA 


Capacitances 

Gin Input 
Co Output 


Ta = 25° C,f= 1.0MHz, all pins except 
pin under test tied to ac ground 






7 

10 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5.0V ± 5%. Output load = 1 TTL load and lOOpF, 

Input transition time = 20ns, Timing reference levels: Input = 0.8V and 2.2V, 
Output = 0.4V and 2.4V unless otherwise specified. 



PARAMETER 


2616 


2616-1 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


tACC 


Address access time 






450 






350 


ns 


too 


Chip select delay 






200 






150 


ns 


tDF 


Chip deselect delay 






200 






150 


ns 


tOH 


Previous data valid after 
address change delay 


20 






20 






ns 



NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Input levels that swing more negative than -0.5V will be clamped and may cause 
damage to the device. 

3. This parameter is periodically sampled and is not 100% tested. 



TIMING DIAGRAM 



ADDRESS 
INPUTS 



SELECT DISABLED 
INPUTS 



OUTPUTS HIGH 

IMPEDANCE 



-^tc 



3( 



/ INVALID X X /■ 



HIGH 
IMPEDANCE 



signotics 



251 



2ei6-F,l,N • 2616-1 - F,I,N 



CARD FORMAT 



IDENTIFICATION CARDS 



Column 10, 11, 12, 13 
Custom number (assigned 
by Signetics) 



Column 8, 9 



Custom 
designation 
"CN" 




Column 1-4 
Basic device 
number 



Column 21, 22, 23 

CS codes for CS1 (Col. 21), CS2 (Col. 22), 
CS3 (Col. 23) such that "0" low selects 
or "1" high selects or "N" is no connection. 

Column 79, 80 
Column 26-78 Truth Table 

Customer name and part number / 



CUSTrMFP HAf-'F i^^Nr PPF-T NUMPFP DUT TO CdLUh'N ; 
I I I I I I I II I 

II I I I I I I I I I I I II II 



OOOOOOOQOOOOOOOOOOOOIOIOOOIIIOOOOOOOOOOOOOOOOOIOOIOIIOOOOIIOIOOOOOIOODOOOOOOOOOOO 

1 2 3 < S ! I I 9 lOM U'13l<l516i;ilI9J021 2Z23!«?!!8!7!I29 30 1I 3nj3niMJ?3«»<On«43«<S«<;4l(SSOSUZS3MSSS«57SI5>tOIIHIJMI5«e;SIS970n J!;3r<7SieiniJ9M 

n|iniiiiiniiiiini|iinnnniii|iM|nii|niiiniiiiinniiiiniiiiiiinini 

122 22 222222 22 2222222 2222 222122222222222 222222222 Z22I222222222222222222222Z2 22222 



Person responsible for reviewing Signetics 
computer generated truth table 



fC ATTH. SP.FHGirTEPf 
II I II II 11 
I I I I I 



pprr. fGP. 

II I I 
III I I 



000||000|0000000000|0000 00000 000 00 000000 0000 0000 000000000000000 000000 OO 00 000 000 

I 2 3 4 S ( 7 I 9 ion l2l3l4ISISI7lll92O;un324;S2«n2ia 30 3l 33 33 34 3S3l3;3l 3940 4M243444S4t4;4i49S0 5ISiS3S4SSS(SrSIS*t«CI(2(3MiSKCrSICir07l r;;3M7S)C;;>II9IO 

1 1ll 11 1 1 1 n 1 1 11 1 1 1 1 11 11 1 n 1 1 1 11 ] 1 11 1 1 1 1 1 11 n 1 11 1 1 n 1 1 1 1 1 11 11 1 1 1 n 1 11 1 n I M 1 1 1 1 1 1 

2222222212222 22222222222 2222 2 22222 2222 22222222222222222222222 22222222 22222222222 



Street address 



I I II I II 

I I II 

OOOOIIOIOOO GO 

1 1 1 11 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2222222 2222222222222222222222222 222222 2222222222222222222222222 222222 22 2222 2222 2 



City State Zip 



fC SUWYViSLF!. C^LIFDPHI0 9408f, 
I I I II II II 

II I I III 

OO||00||0O0|000O0O.00 00000010 OOOOOOOOOO 00000000 OOOOOOOOOOOOOOOOOOOOOOO 00 000000000 

1 2 3 4 S ( 7 I 910 1112 13 14 IS It 17 It 19 20 21 22 23 24 25 2e 27 2l29 3«3l 32 33 34 3S3t 37 31 39 40 41 42 4 3 44 4S 46 4;4l49SOSIS2S3M55S(S7SI5)(0tlt2t3(4SSI(S76a69 7071 72 73 147S 76 77 IS7SI0 

iiiiiiii|itiii|iiiiiii|iininiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniii 

2 212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



Company name 



PANIiPh- MFrPPIFS- INC. 
Ill I II I II 
I I II I III I 

OOOOOOOOOOOOOOOOIOOQOQOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOflOOOOO 

1 1 1| 11 11 n n' n 1 1 1 n 1 11 1 1 1 1 1 1 1 11 1 1 1 1 1 1 11 1 1 11 1 n 1 n Ti 1 1 1 1 1 1 1 1 11 1 11 n M 1 1 11 n 11 1 11 1 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2-22222222222 



PROGRAMMfNG 
INSTRUCTIONS 
2616 

All Signetics Read Only Memories utilize 
computer aided techniques to manufacture 
and test custom bit patterns. The custom bit 
pattern is supplied on standard 80 column 
computer cards in the format described be- 
low. 

All address and related output patterns 
must be completely defined. Each deck of 
cards defining a specific ROM bit pattern 
consists of: 

A. Title card 

B. Comment cards 

C. Data cards 

For the user's convenience the data cards 
consisting of address and bit patterns can 
be specified in any one of three formats: 

1. The hexadecimal format, where each 
data card carries (in hexadecimal) the 
initial input address for the 32 output 
words contained on that card, the 32 
output words themselves (in hexadeci- 
mal) and the ROM truth table number. An 
N word ROM, therefore, requires n/32 
cards, with all 32 output words defined on 
each card. 

2. The octal format, where each data card 
carries (in octal) the initial Input address 
for the 16 output words contained on that 
card, the 16 output words themselves (in 
octal) and the ROM truth table number. 
An N word ROM, therefore, requires N/16 
cards, with all 1 6 output words defined on 
each card. 

3. The binary format, where each data card 
carries (in decimal) the initial input ad- 
dress for the 8 output words contained on 
that card, the 8 output words themselves 
(in binary) and the ROM truth table num- 
ber. An N word ROM, therefore, requires 
N/8 cards, with all 8 output words defined 
on each card. 

Positive logrc is used on ail input cards; a 
logic "1" is the most positive voltage level 
and a logic "0" is the most negative level. 



Title Card 

COLUMN 



1-4 
7-13 



15-19 
21 



INFORMATION 

Signetics Part Number, that is, 
2600, 2616, 2620, etc. 
Leave blank . Pattern 
Number to be assigned by Sig- 
netics. 

Punch the tetters "CODED" 
CS1/^/NC Chip Select Log- 
ic Level (If low selects chip, 
punch "0"; if high selects chip, 
punch "1"; if no connection, 
punch "N".) 
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PROGRAMMING 
INSTRUCTIONS 
2616 (Cont'd) 



9-10 Output data for initial input 

address +1. 
11-12 Output data for initial input 

address +2. 



22 


CS2/CS2/NC Chip Select Log- 








ic Level 






23 


CS3/C^/NC Chip Select Log- 


67-68 


Output data for initial input 




ic Level 




address +30. 


26-78 


Customer Identification 


69-70 


Output data for initial input 


79-80 


ROM Truth Table Number 




address +31. 




(may be left blank) 


79-80 


ROM truth table number (may 








be left blank) 



Comment Cards 

Any number of comment cards may be used 
for specifying the user's name, telephone 
number, address, any special instructions, 
etc. On these cards the letter "C" must be 
punched in column 1 and comments can be 
punched in columns 2-80. 

Hexadecimal Format Data Cards 

INFORMATION 

Hexadecimal equivalent of the 
binary input address (Ao = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 
00000, 00020, 00040, etc. 
Hexadecimal equivalent of the 
binary output data (Oo = LSB) 
for initial input address. EX- 
AMPLE: Column 7 is upper 4 
bits. 



COLUMN 

1-5 



7-8 





7— 



10100101 

A 5 
\ t 
Col. 7 Col. 8 



Octal Format Data Cards 

COLUMN INFORMATION 

1-4 Octal equivalent of the binary 

input address (Ao= LSB). This 
is the initial input address and 
is punched right justified, that 
is, 0000, 0020, 0040, etc. 

5-7 Octal equivalent of the binary 

output data (Oo = LSB) for 
initial input address. EXAM- 
PLE: 




--0 



8-10 

11-13 

I 

I 

I 

47-49 



J^OIOOIOI^^ 
2 4 5 
Col. 5 t t Col. 7 

r 

Col. 6 

Output data for initial input 
address +1. 

Output data for initial input 
address +2. 



Output data for initial input 
address +14. 



50-52 Output data for initial input 

address +15. 
79-80 ROM truth table number (may 

be left blank). 
Binary Format Data Cards 

COLUMN INFORMATION 



1-5 



7-14 



Decimal equivalent of the 
binary input address (Ao = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 00000, 00008, 
00016, etc. 

Binary output data (Oo = LSB) 
for initial input address. Out- 
put data can also be punched 
with a "P" or an "N" instead of a 
"1" or a "0," respectively. 



10100101 





Col. 7 t 


t Col. 14 




16-23 


Output data 


for 


initial 


input 




address +1. 








25-32 


Output data 


for 


initial 


input 




address +2. 








34-41 


Output data 


for 


initial 


input 




address +3. 








43-50 


Output data 


for 


initial 


input 




address +4. 








52-59 


Output data 


for 


initial 


input 




address +5. 








61-68 


Output data 


for 


initial 


input 




address +6. 








70-77 


Output data 


for 


initial 


input 




address +7. 








79-80 


ROM truth table number (may 




be left blank) 
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DESCRIPTION 

The Signetics 2617 is a 16,384-bit static 
MOS read-only memory organized as 2048 
words by 8 bits. This ROM is designed for 
memory applications where high perform- 
ance, large bit storage, and simple inter- 
facing are important design objectives. 

The inputs and outputs are fully TTL com- 
patible. This device operates with a single 
5V power supply. The two chip select inputs 
are programmable. Any combination of ac- 
tive high or low level chip select inputs can 
be defined by the designer and the desired 
chip select logic level is fixed during the 
masking process. These two programmable 
chip select inputs, as well as OR-tie compat- 
ibility on the outputs, facilitate easy memory 
expansion. 



The 2617 read-only memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS cir- 
cuits. Only a single 5V power supply is 
needed and all devices are directly TTL 
compatible. 

FEATURES 

• Single 5V power supply 

• Guaranteed 350/450ns access time 

• Directly TTL compatible--all inputs and 
outputs 

• Two programmable chip select inputs for 
easy memory expansion or no connec- 
tion option 

• Three-state output— -OR-tie capability 

• Fully decoded— on chip address decode 

• Inputs protected— ail inputs have protec- 
tion against static charge 



PIN CONFIGURATION 



F,I,N PACKAGE 







m Vcc 






HI As 






221 A9 


A4 [T 




21] A,o 


A3 [I 




20] CS,/CS"i/NC 


[1 




HI 


A,[T 




IFj CSz /CS^ /NC 


Cl 




171 0, 


01 [T 




m 


0, [to 






03 Oi 






GND Q2 




I3] 0« 



BLOCK DIAGRAM 



O1 O2 O3 O4 O5 Os O7 Oa 



Ao . 
Ai . 



OUTPUT BUFFERS 

I I I I I I 



--| DECODE 



Y DECODER t OF 16X8 



16,384-BIT 
CELL MATRIX 



CHIP 
SELECT 
PROD. 



TT 



CHIP 
SELECT 
INPUT 
BUFFERS 



ABSOLUTE MAXIMUM RATINGSi 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 






Supply voltage to ground potential 


-0.5 to 7 


V 




Applied voltage 




V 




Input 


-0.5 to 7 






Output 


-0.6 to 7 




Pd 


Power dissipation 


1 


w 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5.0V ± 5% unless otherwise specified 



PARAMETER 


1 to 1 UUIMUl 1 lUNb 


LIMITS 


1 IKIiT 
UlMi 1 


Min 


TVD 


Max 




Input voltage2 










V 


ViL 


Low 




-0.5 




0.8 




\/.. , 
v|H 


High 




2.2 




Vcc 






Output voltage 


Vcc = 4.75V 








V 


Vol 


Low 


lOL = I.emA 






0.4 




VOH 


High 


lOH = -lOO/xA 


2.4 




Vcc 




Ili 


Input load current 


Vcc = 5.25V, OV < ViN < 5.25V 






10 


mA 


Ilo 


Output leakage current 


Chip deselected, Vout = 0.4V to Vcc 






10 




Ice 


Supply current 


Output unloaded, 
Ta = 25° C, Vcc = 5.25V, Vin = Vcc 






115 


mA 




Capacitances 


TA = 25°C,f- 1.0MHz, all pins except 








PF 


CiN 

Co 


Input 
Output 


pin under test tied to ac ground 






7 
10 





AC ELECTRICAL CHARACTERISTICS 



Ta = 0°C to 70° C, Vcc = 5.0V ± 5%, Output load = 1 TIL load and lOOpF, 
Input transition time = 20ns, Timing reference levels: Input = 0.8V and 2.2V, 
Output = 0.4V and 2.4V unless otherwise specified. 



PARAMETER 


2617 


2617-1 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


tACC 


Address access time 






450 






350 


ns 


tco 


Chip select delay 






200 






150 


ns 


tDF 


Chip deselect delay 






200 






150 


ns 


tOH 


Previous data valid after 
address change delay 


20 






20 






ns 



NOTES 

1 



stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Input levels that swing more negative than -0.5V will be clamped and may cause 
damage to the device. 

This parameter is periodically sampled and is not 100% tested. 



TIMING DIAGRAM 



ADDRESS 

INPUTS ; 



CHIP 

SELECT DISABLED 



INPUTS L 



X 



-H«C( 







DATA 




OUTPUTS HIGH 




IMPEDANCE 


L tAC 



jd VALID jt ^INVALID \ 



HIGH 
IMPEDANCE 
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CARD FORMAT 



IDENTIFICATION CARDS 



Column 10, 11, 12, 13 
Custom number (assigned 
by Signetics) 



Column 8, 9 



Custom 
designation 
"CN" 




Column 1-4 
Basic device 
number 



Column 21, 22, 

CS codes for CS1 (Col. 21), CS2 (Col. 22), 
such that "0" low selects 
or "1" high selects or "N" is no connection 

Column 79, 80 
Column 26-78 Truth Table 

Customer name and part number 



iTnt"FP r-'ph'F pm< pppt 
I I I I I 



VrfEP ri-'T TP CTLLrH ?:? 
II 1 

I I 11 I I I I I I I I I I I II II 

000 000000 000000000 OOIHOOOIIIOOOOOOOOOOOOOOOOOIOOIOOOOOOIIOIOOOOOIOOOOOOOOOOOGOO 

i II i 1 1 n 1 1 ) n 1 1 1 1 1 1 1 1 1 n n Ti 1 1 1 1 n 1 1 1 1 1 1 ) 1 n I n 1 n n 1 1 n 1 1 1 1 n 1 11 11 1 1 1 M 1 11 1 1 ) 1 1 

liiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiii 



Person responsible for reviewing Signetics 
computer generated truth table 



II I II II II 



II I I 



I I I I I III I I 

OOOIIOOOIOOOOOOOOOOIOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOD'OOOOOOOO 

I 2 3 < 5 6 ; 8 9 lOII !n3M1Sinrig I! 2021 2829 10 31 3233 3<]S 36 31 ]t]94a4; 42 <34<4S<UMM9S0 SI SZUS4SS»S7MS9nntIC3S<CS6((rSlE9rO;W:73r<7S runs ;9I(I 

1 11 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1I I1 1 11 1 11 II n 1 1 1 11 1 11 1 1 11 1 1 1 1 1 1 1 1 H 1 1 1 11 n 

22222222122222222222222222222222222222222222222222222222222222222222222222222222 



Street address 



I I II I II 
I I II 

OOOII 01 GOOD OOOOOOOOOOOOOOOOOOOODOOOO 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 f1 1 1 1 II 1 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 



City State Zip 



'C SUNNYVPLF* C0LIFOPNIP 9408f 

1 I I II II II 
II I I III 

Olio oil 01 01 

1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ti 1 11 1 1 11 1 1 1 1 1 1 11 1 1 1 11 It 1 1 1 1 1 1 

2 212 2 2 2 2 2 2 2 2 2 2 2 2 2222222222222222222222222222222222222222222222222222222222222222 



Company name 



' C PAHIlD^1 MFWPIES: IHC. 
I I I I II I II 
I I II I III I 

ooooooooooooooooiooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

I 2 3 4 S e 7 I 9 101112 13 14 IS IE 17 II 19 2021 2223 2429 2( 27 2( 29 30 31 32 33 34 39 3( 37 31 39 40 41 42 41 44 4 S4S47 4949 90 51 52 UM5$S(S7SIS9S0tiS2E364tSE(E7E8e970 71 72 7374 7S7E 7771 7989 

1 1 111 I I I 1 I I I 1 I I I I I 1 1 1 I 1 I 1 1 I 1 1 1 I 1 I 1 1 1 1 I 1 I 1 1 1 1 1 1 1 I 1 I I 1 1 1 1 1 1 1 I 1 I 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 I 1 I 1 

2 2222 222222 22 22 2122 2222 222 22222 22 22222222222222222 222222 22 2222222222222222222222 



PROGRAMMING 
INSTRUCTIONS 

2617 

All Signetics Read Only Memories utilize 
computer aided techniques to manufacture 
and test custom bit patterns. The custom bit 
pattern is supplied on standard 80 column 
computer cards in the format described 
below. 

All address and related output patterns 
must be completely defined. Each deck of 
cards defining a specific ROM bit pattern 
consists of: 

A. Title card 

B. Comment cards 

C. Data cards 

For the user's convenience the data cards 
consisting of address and bit patterns can 
be specified in any one of three formats: 

1. The hexadecimal format, where each 
data card carries (in hexadecimal) the 
initial input address for the 32 output 
words contained on that card, the 32 
output words themselves (in hexadeci- 
mal) and the ROM truth table number. An 
N word ROM, therefore, requires N/32 
cards, with all 32 output words defined on 
each card. 

2. The octal format, where each data card 
carries (in octal) the initial input address 
for the 16 output words contained on that 
card, the 16 output words themselves (in 
octal) and the ROM truth table number. 
An N word ROM, therefore, requires N/16 
cards, with all 1 6 output words defined on 
each card. 

3. The binary format, where each data card 
carries (in decimal) the initial input ad- 
dress for the 8 output words contained on 
that card, the 8 output words themselves 
(in binary) and the ROM truth table 
number. An N word ROM, therefore, 
requires N/8 cards, with all 8 output 
words defined on each card. 

Positive logic is used on all input cards; a 
logic "1" is the most positive voltage level 
and a logic "0" is the most negative level. 

Title Card 

COLUMN INFORMATION 

1-4 Signetics Part Number, that is, 

2600, 2616, 2620, etc. 

7-13 Leave blank Pattern 

Number to be assigned by 
Signetics. 

15-19 Punch the letters "CODED" 

21 CS1/CS1/NC Chip Select Log- 

ic Level (If low selects chip, 
punch "0"; if high selects chip, 
punch "1"; if no connection, 
punch "N".) 



256 
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PROGRAMMING 
INSTRUCTIONS 
2617 (Cont'd) 

22 CS2/CS2/NC Chip Select Log- 

ic Level 

26-78 Customer Identification 
79-80 ROM Truth Table Number 
(may be left bank) 

Comment Cards 

Any number of comment cards may be used 
for specifying the user's name, telephone 
number, address, any special instructions, 
etc. On these cards the letter "C" must be 
punched in column 1 and comments can be 
punched in columns 2-80. 

Hexadecimal Format Data Cards 



COLUMN 

1-5 



7-8 



INFORMATION 

Hexadecimal equivalent of the 
binary input address (Ao = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 
00000, 00020, 00040, etc. 
Hexadecimal equivalent of the 
binary output data (Oo = LSB) 
for initial input address. EX- 
AMPLE: Column 7 is upper 4 
bits. 





7- 




-0 



9-10 



10100101 

A 5 
t t 
Col. 7 Col. 8 

Output data for initial input 
address +1. 



11-12 

I 
I 

67-68 
69-70 
79-80 



Output data for initial input 50-52 
address +2. 



79-80 



Output data for initial input 
address +15. 

ROM truth table number (may 
be left blank). 



Output data for initial input 
address +30. 

Output data for initial input 
address +31. 

ROM truth table number (may 
be left blank) 



Binary Format Data Cards 



Octal Format Data Cards 



COLUMN 

1-4 



5-7 



INFORMATION 

Octal equivalent of the binary 
input address (Ao = LSB). This 
is the initial input address and 
is punched right justified, that 
is, 0000, 0020, 0040, etc. 
Octal equivalent of the binary 
output data (Oo = LSB) for 
initial input address. EXAM- 
PLE: 



COLUMN 

1-5 



7-14 



INFORMATION 

Decimal equivalent of the 
binary input address (Ao = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 00000, 00008, 
00016, etc. 

Binary output data (Oo = LSB) 
for initial input address. Out- 
put data can also be punched 
with a "P" or an "N" instead of a 
"1" or a "0", respectively. 



10100101 












Col. 7 t 


t Col. 14 






7 




16-23 


Output data 


for 


initial 


input 




^10100101 






address +1. 










2 4 5 




25-32 


Output data 


for 


initial 


input 




Col. 5 t r Col. 7 






uddress +2. 












34-41 


Output data 


for 


initial 


input 




t 






address +3. 










Col. 6 




43-50 


Output data 


for 


initial 


input 










address +4. 








8-10 


Output data for initial 


input 


52-59 


Output data 


for 


initial 


input 




address +1. 






address +5. 






11-13 


Output data for initial input 


61-68 


Output data 


for 


initial 


input 


1 


address +2. 
1 






address +6. 






1 


1 




70-77 


Output data 


for 


initial 


input 


1 


1 






address +7. 








47-49 


Output data for initial 


input 


79-80 


ROM truth table number (may 




address +14. 






be left blank). 
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FEATURES 

• standard 7X5 dot matrix fits well 

• TTL level interface signals 

• Tri-state outputs 

• Direct, low cost interfacing with TTL, 
DTL, CMOS and Signetics MOS 2500 
series 



TRUTH TABLE 



PIN CONFIGURATION 



CE 


OUTPUT 



1 


Data 
Open 



i,N PACKAGE 


VggQI 




24] vcc 


NC [T 




23] NC 


NC [T 




22] A, 


OUTi [T 




III ^» 


OUTj [T 




20] A7 


0UT3 [T[ 




A, 


0UT4 [T 




iU As 


0UT5 [T 




17] A4 


NC [T 




"Tel A3 


GND |lo] 




lEI 


CHIP ENABLE [jT 




ITI Ai 


Vdd[jI 











BLOCK DIAGRAM 



CE O- 



O, Oj O3 O4 O5 

QQQQQ 



vcc ~]^ri^r ^D 

OUTPUT BUFFERS 



MEMORY MATRIX 
(2560 BITS) 



COLUMN 
ADDRESS DECODER 





Ai 



-0 A, 

-O A, 

-O A, 

-O A* 

-O As 

-O A4 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta = 70° C2 


730 


mW 




Inputs and supply 








voltages with respect 


0.3 to -20 


V 




to Vcc 
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DC ELECTRICAL CHARACTERISTICS Ta = o°c to 70° C, Vcc = 5V ± 5% Vdd = -5V ± 5%, 

Vgg = -12V ± 5% unless otherwise specified. 4,5,6.7 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


ViL 
VlH 


Input voltages 
Low 
High 




3.4 




0.6 

5.3 


V 


Vol 
VoH 


Output voltage 
Low 
High 


One TTL load 


-5 
3.0 




0.4 


V 


Ili 
Ilo 


Input load current 
Output leakage current 


ViN = -5.5V, Ta = 25°C 
VouT = -5.5V, Ta = 25° 0, VcE = Vcc 




10 
10 


500 
1000 


nA 
nA 


Idd 
Igg 


Supply current 
Vdd 
Vgg 


Outputs open 
VcE = Vcc 




12 
10 


15 
25 


mA 


CiN 


Capacitance 
Address input 


f = 1MHz, VlH = Vcc, 25mV p-p 






10 


pF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C, to 70°C, Vcc = 5V ± 5%. Vdd = -5V ± 5%. Vgg = -12V ± 5%. 

unless otherwise specified. 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 




Access time 






See ac test setup 








ns 


tCA 


Character (CM2140) 










500 


600 




tRA 


Row (A1-A3) 










450 


500 




tCE 




Output 


Chip enable 






150 







NOTES 



1. stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated on a +1 50°C maximum junction 
temperature and a thermal resistance of IICC/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and improvements. 

7. Typical values at +25° C and typical supply voltages. 

8. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to Vcc are Vih = Vcc 
-1.85V and ViL = Vcc -4.15V. 



TEST LOAD CIRCUIT 



Vcc 
N 2513 



i r TUT n i 



TIMING DIAGRAM 



CHARACTER ADDRESS AJ. n au 
(A4-A,) 



—-yjFTSv Vakov— V W""^ 



OUTPUT 

(OrOs) 



111 
I / X0.4V I 



tcA = Character access time 
tRA = Row access time 



Sil|nDtiCS 
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CHARACTER FORMAT 



ROW ADDRESS 

ROW ADDRESS oi.TPllT5S 






A3 




Ai 


Os 


O4 


O3 




O1 








































1 






















1 







1 

M 




— 

















1 


1 




J- 


















1 


























1 





1 















— 


1 

H 






1 


1 





















1 


1 


1 




■V. 


i ' i 


n 














EXAMPLE 


'S' 






CHARACTER ADDRESS 










COLUMN ADDRESS 










A4 


As 


A6 


A7 


As 


A9 






ASCII 

CHARACTER 


1 


1 








1 
























ORGANIZATION AS 
CHARACTER GENERATOR 

A 6-bit binary address (A4-A9) selects 1-of- 
64 matrix characters arranged 5 dots hori- 
zontally and 8 dots vertically. A 3-bit binary 
address code (A1-A3) selects 1 of 8 rows. 
Five outputs display a complete row of the 
character matrix (see Row Address Charac- 
ter Format). The devices may also be used in 
pairs to provide 9X7 and 10X8 vertical scan 
formats. 

ORGANIZATION AS ROM 

For a straight 51 2X5 ROM, the 5 outputs will 
display any one of 512 5-bit stored words 
corresponding to a 9-bit address applied to 
A1-A9. 

CUSTOM DEVICES 

For unique custom memory patterns, this 
form should be used to transmit coding 
instructions. The nomenclature for a cus- 
tom device will consist of the basic product 
type followed by a unique CM number as- 
signed by Signetics, i.e, 2513N/CM2141. 

• Programming with punched cards: 

For maximum accuracy and minimum cost and 
turn-around time, the truth table should be 
transmitted to Signetics in the form of punched 
cards according to the format indicated on the 
following pages. 



VERIFICATION 

Upon receipt of either punched card or 
written truth table information, Signetics 
will prepare a computer tabulation of the 
instructions and return to the address indi- 
cated. If errors are detected, they should be 
transmitted to Signetics as quickly as possi- 
ble. 

LOGIC CONVENTION 

Logic "1 "s or blackened squares in the truth 
table will result in high output from the 
indicated output terminal, i.e., 3.2V mini- 
mum. Similarly, a "1" address input level is 
interpreted as 3.2V minimum. 

CARD FORMAT 



Indicates comment card 

Basic part type 



IDENTIFICATION CARDS 

Leave columns 22, 23, 24, 25 blank 
for assignment of CM No. by Signetics 



Customer P/N identification 



II I II I 
I I I 



II I II 
I I II I III 



01 01 01 oil 01 01 9 
1 ) n 1 n^ 1 1 1 i 1 n 1 1 11 11 1 1 1 n 1 1 n n 11 ] n 11 1 1 1 1 n 1 1 1 1 1 11 11 1 1 11 1 1. 1 1 1 1 11 11 n 1 1 11 1 1 1 

221 22 22 2 22121 2 ;!2Z2 22 2222222 2222 2222222 21 222222,2212222 22 2 2 2 2 2 2 2222222 22 222 2 222222 



Person responsible for reviewing Signetics 
computer generated truth table 



;p.rr-Gir-FFP< 
II II II 

I 



II I I 
III I I 

oil 01 01 o 00 o o 



222 22 22212222222222222 22 22 222222222222?2t 2222 22222?222222222222 22222 2222222222 22 



Street address 



'C 35Cn l-ilHI'ING RCAr 
I I II I II 

I I II 

1 1 1 1) n (1 (I G 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1^ 11 1 1 1 11' 1 1^^ 1 1 1 1 1 1 1 n 1 1 1 1 1 n' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 11 1 1 1 1 1 

2222222 2222222222222222222222222222222222222222222222222222222222222222222222222 



City 



State 



Zip 



1 I I II II II 
II I I III 

oil oil 01 11 01 9 c u d c q D II o 
1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 il 1 1 11 1 1 1 i 1 1 1 n Ti 1 1 1 11 1 1 1 M 1 1 1 1 1 1 Ti 1 Vi Vm 1 1 1^ 1 1 1 1 ^ 

2 21 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 '2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 :• 2 2 2 2 2 2 2 2 2 2 2 2 2 



Company name 



IK. 
I II 



^ C F■)iNPC^1 ^<F^TPIFS■ 

III I II 
I I II I III I 

00000 000000 0000 OlOOOOOOOOOOOOQOOGOnOOOOO 000000000000 00 00 00 00 OOOOOOOQOOOOOOOOOOO 

1 1 1 1 1 n 1 1 1 Vi^ri 1 1 1 1 1 n 1 1 1 1 1 1^^ 1 1 1 1 1 11 1 i 111 1 1 1 1 1 1 1 1° 1 1 1 1 1 1 1' 1 1 1 rrr/ 1 \ TuTi u rrrr/" i° 

222 22 22 2 222 22 22 2122 222 22 22 222 222 22 2222 2222 22 2 22 222 22 22 22 22 22 22 222 2222222 22222222 
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CARD FORMAT (Cont d) 



DATA CARDS 



Outputs O5 — O1 respectively 

/ 



Character number 
(Data card number) 



'vCCmO flllu ifrCi'l nrOO! f'f'Oir. f 01 fP fOPfa' PflPO ' 



iiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 



Row address 

\ \ \ \ \ \ \ \ 
000 001 010 oil 100 101 110 111 

y^.i'oooo on If- icm:mm ipiu 10101 ifiii icijcp 01 110 




2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Z 2 2 2 2 2 Z 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Z 



Basic device type 

Leave colum ns^ 10, 1 1, 12, 13 blank for assignment of CM No. by Signetlcs 

/«___ ^ 
■ : 
II 

Oil Q Q g 

1 li 1 1 1r 11 'i 1 n 1 1 11 n 1 1 n 1 Tn 'i 1 'i 1 1 11 1 1 1 1 1 M I ) 1 1 11 1 11 1 1 1'l 1 1 n 1 11 11 1 1 1 1 n 1 11 1 11 

I222222222222Z22222Z222222222222222222222222222222222222222222222222222222222222 



Character number is In columns 78, 79 and 80. Note that each group of 5-bit words is treated as a 
character for convenience of coding. 



signotics 
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ASCII CHARACTER FONT 




31 nW^ 'W[ -W^ nW, 

m m IB IB ID IB IB 

I ll ll ll ll ll ll ll 

litJ inn iSio i ifW lEEiB i HH l ifH I INill] 

i ll li ll ■ ll ll 1 

m Iw Ira im iffl Ira Im Ira 

i ll ■ 1 ■ 




MM 





m 



ill 



S8 S8 



iU M M i I LU 




I I I I I 



■■ 11 
I 11 



i 




m 



m 





I 

HS BB 

a== ?s== ^BO r=5 i=¥= 
i Im " Ira im 



m 



i 



For upper case order CM2140; For lower case order CM3021 . 
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FEATURES 

• 5V TTL level input signals 

• Tri-state outputs 

• Direct, low cost Interfacing with TTL, 
DTL and Signetlcs MOS 2500 series 



TRUTH TABLE 



PIN CONFIGURATION 



CE 


OUTPUT 



1 


Data 
Open 



l,N PACKAGE 



CHIP ENABLE [T 




——1 

24] Vcc 


NC [T 




23] VqG 


OUTPUTS [T 




m A, 


OUTPUT 7 [T 




III A. 


OUTPUTS fT" 




20] A7 


OUTPUTS fT" 




jH a. 


OUTPUT 4 [T 




jE a. 


OUTPUT 3 [T 




ill A« 


OUTPUT 2 fT 






OUTPUT 1 [lF 




a, 


GND [TT 




ITI A, 


Vdd 01 




Tal NC 



BLOCK DIAGRAM 



CE O- 



O1 O2 O3 O4 O5 Os O7 Os 

QQQQQQQQ 



OUTPUT BUFFERS 



MEMORY MATRIX 

(3072 BITS) 



COLUMN 
ADDRESS DECODER 



O 

A, 





A3 



-O As 



-O A, 



O Ae 



-O As 



-O A, 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 




Temperature range 




°G 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at 70^ C2 


730 


mW 




Inputs and supply voltages 


0.3 to -20 


V 




with respect to Vcc 







signDtiBS 
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DC ELECTRICAL CHARACTERISTICS 



Ta = 0°C to 70° C, Vcc = 5V ± 5%, Vdd = -5V ± 5%, 
Vgg = -12V ± 5% unless other notecl.4,5,6,7 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltages 
ViL Low 
ViH High 




-5 
3.4 




0.6 
5.3 


V 


Output voltage9 
Vol Low 
VoH High 


lOL = 1.6mA 
lOH = lOOjuA 


-5 
3.8 




0.5 


V 


Ili Input load current 
Ilo Output leakage current 


ViN = -5.5V, Ta = 25°C 
VouT = -5.5V, Ta = 25° C, Vce = Vcc 




10 
10 


500 
1000 


nA 
nA 


Supply current 
Idd Vdd 
Igg Vgg 


Outputs open 




14 
8 


21 
12 


mA 


Capacitance 
Gin Address input 


f = 1MHz, ViH = Vcc, 25mV p-p 






10 


PF 


AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° 0, Vcc = 5V ± 5%, Vdd = -5V ± 5%, 

Vgg = -12V ± 5%, unless otherwise noted. 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Access time 
tcA Character 
tcLA Column (A1-A3) 


See test load circuit 




500 
400 


600 
500 


ns 



NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of the specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150°C maximum 
junction temperature and a thermal resistance of 110°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and improvements. 

7. Typical values are at +25° C and typical supply voltages. 

8. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to Vcc are Vih = Vcc 
-1.85V and ViL = Vcc -4.15V. 

9. Vcc tolerance is +5%. Any variation in actual Vcc will be tracked directly by Vil, Vih and Vqh, which 
are stated for a Vcc of exactly 5V. 



TEST LOAD CIRCUIT 



Vcc 

An 2516 Om 

Vdd gnd Vgg ce 



HD+5V 



5V -12V 



TIMING DIAGRAM 



V, CHARACTER ADDRESS 

' (A^-Ag) — 



V, COLUMN ADDRESS 
' (A,-A3) 



J — 



/ Sjy 0.8 I 0.8 



tcA = Character access time 
tcLA = Column access time 
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CHARACTER FORMAT 























A3 














1 


1 




COLUMN 
ADDRESS 


A2 








1 


1 










Ai 





1 





1 





1 












































0, 












1 


1 


T 





02 









1 











1 


03 









1 














O4 OUTPUTS 












1 









O5 























Oe 









7 
























?. 














EXAMPLE 


s 










CHARACTER ADDRESS 






A4 


As 


Ae 


At 


As 


A9 




1 ASCII 
1 CHARACTER 




1 








1 







Undefined (column) addresses result in"1" level 


(high) outputs. 

















APPLICATIONS DATA 
Output Interfacing Notes 

The tri-state outputs on this device exhibit 3 
states: 

1. "1" = Low impedance to +5V 

2. "0" = Low impedance to -5V 

3. Off = High impedance, 10m 

The off state is controlled by the chip enable 
control input. 

Custom ROM Organizations 

The 2516 is a static ROM with a total 
64X6X8-bit capacity. This allows a standard 
5X7 font to be encoded in the ROM, e.g., the 
2516/CM2150 ASCII font standard product. 
A custom coding configuration may make 
use of the full 6X8 dot matrix if desired. 

ORGANIZATION AS 
CHARACTER GENERATOR 

A 6-bit binary address (A4-A9) selects 1-of- 
64 matrix characters arranged 6 dots hori- 
zontally and 8 dots vertically. A 3-bit binary 
address code (A1-A3) selects 1 of 6 columns. 
Eight outputs display a complete column of 
the character matrix. 

STANDARD PATTERN 

A standard ASCII Character Font is avail- 
able for the 2516. This device 
(2516N/CM2150) may be used for ASCII 
character generation or for device evalua- 
tion. 

CUSTOM DEVICES 

For unique custom memory patterns, the 
following formats should be used to trans- 
mit coding instructions. The nomenclature 



for each custom device will consist of the 
basic product type followed by a unique CM 
number assigned by Signetics, i.e., 
2516N/CM2151. 

• Programming with punched cards: 

For maximum accuracy and minimum cost and 
turn-around time, the truth table should be 
transmitted to Signetics in the form of punched 
cards according to the format indicated on the 
following pages. 

• Programming with written truth table: 
When punched data cards cannot be supplied, 
the truth table may be transmitted in written 
form using the attached blank truth table. 

VERIFICATION 

Upon receipt of either punched card or 
written truth table information, Signetics 



will prepare a computer tabulation of the 
instructions and return to the address indi- 
cated. If errors are detected, they should be 
transmitted to Signetics as quickly as possi- 
ble. 

LOGIC CONVENTION 

Logic "1 "s of blackened squares in the truth 
table will result in high output from the 
indicated output terminal, i.e., +3.6V mini- 
mum. Similarly, a "1" address input level is 
interpreted as +3.2V minimum. 

Undefined addresses result in "1" level out- 
puts. 



CARD FORMAT 



Indicates "comment" card 
Basic part type 



IDENTIFICATION CARDS 

Leave columns 22, 23, 24, 25, 26 blank 
for assignment of CM No. by Signetics 
/ ^Customer P/N identification 



II 1 II 



SIGNETICS E'^^lifNX-'CM 
II I II I 

I II I I II I III II I 

ooiooooiooiooooooiiooooooooooooooooooooioomoooooooooooooooooooooooooooooooooooo 
1 1 1 n 11 1 1 1 11 11 1 n 1 1 11 1 n 1 1 1 1 11 1 1 11 1 1 11 1 1 1 1 1 1 1 1 ) n in 1 11 1 1 n 1 1 1 n 1 1 11 11 1 11 1 1 11 ] 

2 2122222 221212222222222 2222222222222222122222222122222222222222222 2222 222 2222 222 



Person responsible for reviewing Signetics 
computer generated truth table 



I I 



P.FM:ir-FFP. 
II II II 



II I I 
I I I I I III II 

Oil 1 1 

1 i 1 1 1 1 1 1 1 1 i 1 1 1 1 '1 1 i 1 1 1 1 1 1 1 1 11 1 1 1 11 1 1 1 i 1 1 11 11 1 1 1 1 1 1 i" 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 

2222222212 22 22222222 222 2? 22 2 2 222 22222222222 22 22 222? 222222 2222 22222 22222222 22222 2 



Street address 



I I II I II 
I I II 

OOOOIIOIOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

i 1 1 1 1 1 i 1 Ti 7i '1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ti 1 1 1 f 1 1 n n 1 1 n 1 1 1 1 1 1 1 n 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ^ 
iiiiii-iiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiii 



City 



State 



Zip 



I I I 11 II II 

II I I III 

OOllOOllOOOlOOOOOOOQOOOOOOlOOOOC 3 ODD 00 000 OOGOO 0000 0000000 000 00 000 00 00 QOOOOO 

1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 11 1 11 1 1 1 1 1 1 1 1 1 / 1 1 n°i M 1 1 1 1 1 1 1 1 1 1 1 1 Ti 1 1 1 n 1 11 1 1 1 { 1 1 1 1 i 1 1 1 1 1 1 n n 

iiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiii 



Company name 



\: PPNt'CM K^FFrP IES 'IK-. 
Ill I II I II 
I I II I III I 

0000000000 0000 OOlOOOOOOO 00000000000000 000000 000000000000000000000 0000000000 000 00 

i III 1 11 ' 1 1 '1 '1 1 1 '1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 
iiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
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CARD FORMAT (Cont d) 



DATACARDS 

Outputs 08 7- O1 respectively Decimal character address 

(Data card number 001 — 064) 



/boooopno (50111 111 loicoooo oocfonii loioioio ooooocoo 018 ^ 

(THIS EXAMPLE ILLUSTRATES OUTPUT SEQUENCE) 

IIIIIII|0||0 00 000 0|0|||||0||||000000|0|0|0|0||||||||00 0000 00(IOOOOOODOOOOOOOO|0 
I ; 3 4 s I r I 9iiiin;i3uisi(wiii>»;in»i<n»27n2sii3i 323]M]s»]r]i»«4i(2«i44<S4(4i«usgsiuusisssis;MSiHii«ui4tSHirMiiniiri7!N;5Mr7ri;iH 
1111111111 l||||||t|1|1 1 1111111 l||||t|1|1|1|l 1 1 1 1 It 1 11 1 II I 1 1 1 I 1 111 I 1 n 1 1 1 M 1 1 1 111 

22222222222222222222222222222222222222222222222222222222222222222222222222222 222 



Column address (A3.A2.A1) 

'^i 

000 001 010 Oil 100 101 

/lOK'OCOO OOOCOOll linCC'll OOC'lllll llCCiOOOC OPOCOOOC Olf* ^ 

^ (THIS EXAMPLE ILLUSTRATES COLUMN ADDRESS SEQUENCE) 
o|oiiiiioiiiiiiooooooD||ooo|ii 0000 ooooiiiiiioiiiiiiiioooooooooooo 0000 000000 ooloo 

1 ; 3 4 S t 7 I 9 lOII l213l4ISI(inil>!0?U2Z3Z<2S!t2T2l»3l3l 32 33]4 3S3l 373«394D(l 4243444S4ii;4i.(SSOMUSIS4SSSISrSISitailCi]MISI(irtlI)n;i72;]74rS>(7MinH 

nil 1 n 1 1 1 1 1 1 1 1ll mill 1111 1 1 illlll.iin 1 1 1 1 1 1 1 1 11 11 1 1 n 11 11 1 1 1 1 1 1 1 1 1 1 11 1 1 n 1 1 1ll 

2222222222222222222222222222222?2222222222222222222222222222222222222 22222222222 



Basic device type 

Leave columns 10, 11, 12, 13 blank for assignment of CM No. by Signetics 

/^516NX/CM ^ 
, (HEADER CARD) 

oooDOiioooooflooooooDoooooooooo 000000 00 00 0000000000 0000000000000000 000 00000000 000 

I 2 ) 4 S t ; I I ion 12 13 14 IS II 17 II II 21 21 2? 29 24 2S2t 27 21 21 30 31 32 )3 34 35 3( 17 31 39 49 4142 43 44 45 4(47 41 41 so SI S2S3 $4 SSSt S7 S«59 S06I t2S3 (4 ES ESS7 IS ES 70 71 72 7] 74 7S 7S 77 78 7! tO 

I i|n i|i 1 1 1 11 1 1ll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1] 1 1 1 1 1 1 1 1 1 1 1 1I H 1 1 1 1 1 n 1 11 1 1 1 

12 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



Character number is in columns 78, 79 and 80. 
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ASCII CHARACTER FONT 




ffl iM{ iW\ iW\ nM\ 

m Im Ira Ira lul 111 Ira 



S iB iH iH iH M iH iffl 

m Im Ira Im Im Im Im Ira 



m Sffi Hffi HQ Hfl ffl ffl ntPH 

Iffi Ih IE^ iSS i'fr iH iN ilii 

iffH IHi i HA I iSSB i m^ IuBlI iSS I M l 



i ■ ■ ll li 




illli 



im 




1 1 1 1 1 1 



vss 

■ 11 



m 



m 



liiil 

si i™ iffi 



SS K 
8S SS 



I I M I I LU 




I 





m 



I 

ill 11 



I li ll ii ll ■ ll ■ 



Excess addresses yield logic "1" outputs. 
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2526-1, N 



DESCRIPTION 

The 2526 high speed ROM may be organ- 
ized as 64X9X9 for use as a character gener- 
ator, or as a 51 2X9 ROIVI for general purpose 
use. A read input controls the entry of data 
from the ROM into output latches. Three- 
state outputs allow OR-tying for implemen- 
ting large memories. Output enable con- 
trols the 9 output devices without affecting 
address circuitry. 

BLOCK DIAGRAM 



PIN CONFIGURATION 



OUTPUT 
ENABLE 



OUTPUT 
ENABLE 



COLUMN 
DECODER 
1 OF 9 



ROW 
DECODER 
1 OF 64 



5184 BIT 
ROM MATRIX 
64X9X9 



OUTPUT 
LATCHES 
(9) 



READ 
GENERATOR 




CO, 



l,N PACKAGE 



OUTPUT 6 \V 
OUTPUT / [T 
OUTPUTS [T] 
OUTPUT 9 [T 
VjjD (GND) [T 

A« [T 

A3[T 

A.[i: 

A,[T 
OUTPUT __ 
ENABLE [W 

As \E 



24] Vcc 
23] OUTPUT 5 
221 OUTPUT 4 
"2T] OUTPUT 3 
20] OUTPUT 2 
To] OUTPUT 1 
Is] READ 
TtI A10 

Tb] a. 

Is] A, 
III A7 

jH a« 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 


Temperature range 






Ta Operating 


Oto 70 




TsTG Storage 


-65 to 150 




Power dissipation at 70° 


730 


mW 


Input and supply voltages 


0.3 to -20 


V 


with respect to Vcg| 







268 



sjonotics 



2526-1. N 



DC ELECTRICAL CHARACTERISTICS Ta = o°c to 70°C, Vcc = 5V ± 5%, Vgg = -12V ± 5%, 

unless otherwise specified4,5,6,7 



PARAMETER 


TccT nnKiniTinKic 


LIMITS 


UNIT 






Min 


Typ 


Max 


ViL 
ViH 


Input voltages 
Low 
High 




-5 
3.4 




0.6 
5.3 


V 


Vol 
Vqh 


Output voltage 
Low 
High 


loL = 1.6mA 
loH = 100/xA 


3.8 




0.5 


V 


Ili 
Ilo 


Input load current 
Output leakage current 


ViN = -5.5V, Ta = 25°C 
VouT = OV, Ta = 25° C, VcE = Vcc 




10 
10 


500 
1000 


nA 
nA 


Ice 
Igg 


Supply currents 
Vcc 
Vgg 






30 
30 


55 
55 


mA 


CiN 


Address input capacitance 


f = 1MHz, Vac = 25mV p-p, Vin = Vcc 






10 


PF 


AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5%, Vgg = -12V ± 5% unless otherwise specified. 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


tRPW 
tRPW 


Pulse width 
Readio 
Readii 






250 
500 


200 
400 




ns 


tAD 
tAG 


Address timei2 
Delay 
Pulse gap 


Address 
Read high 


Read low 
Address 






50 
50 


ns 


tAl13 
tA2l3 
tOE 


Delay time 


Output 
Output 
Output 


Address 
End of read pulse 
Output enable 




625 
200 
100 


700 
250 
250 


ns 



NOTES 



1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This Is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150°C maximum 
junction temperature and a thermal resistance of 110°CA/V junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and improvements. 

7. Typical values are at +25° C and typical supply voltages. 

8. Guaranteed input levels are stated for v\^orst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to 70° C, Actual input requirements with respect to Vcc are Vih = Vcc - 
1.85V and Vil = Vcc - 4.15V. 

9. Outputs open, tppw = 250ns, tppw = 500ns. 

10. During tppwi addresses are decoded and sent to the memory matrix and the stored memory data is 
moved to the data input s of t he output RS latches. This data is clocked into the output latches at the 
end (rising edge) of the read pulse. After tA2, data appears at the output terminals. 

11. During tppwi data is clocked into the output latches and the address decoders are precharged in 
preparation for the next cycle. 

1 2. Addresses must be stable within 50ns after the read line falls and must remain stable until at least 50ns 
before the read line goes high. 

13. tA = 0°Cto+70°C. 
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TIMING DIAGRAM 



READ 



7 



'AG 



ADDRESSES ADDRESSES MAY CHANGE 



\/ ADDRESSES \/ 

MUST BE STABLE \\ ADDRESSES MAY CHANGE 



All times measured from 50% points, 
tr = tf = 10ns or less 



X 



1 



CUSTOM CODING 
INFORMATION 

Data Card Format 

I.D./COMMENT CARDS 
Card No. 1 

Columns 
1 
2 

3-17 
18-26 
27-71 



72 
73-80 

Card No. 2 

Columns 

1 

2 

3-80 



C 

Blank 

SIGNETICS 2526N/CM 
Blank 

Customer I.D. (company, pro- 
ject, part no., etc.) 
Blank 
Date 



C 

Blank 

Person responsible for review- 
ing Signetics truth table 



Card No. 3 

Columns 

1 C 

2 Blank 

3-80 Customer street address 

Card No. 4 

Columns 

1 C 

2 Blank 

3-80 Customer city, state, zip 

Card No. 5 

Columns 

1 C 

2 Blank 
3-80 Name 



DATA CARDS 
Card No. 1 

Columns 

I- 9 Binary outputs of rows 9 

through 1 (MSB at 9), first col- 
umn, first character (first char- 
acter is 000), logic high is high 
output (3.2V min) 
10 Blank 

II- 19 Binary outputs of second col- 

umn, first character 
20 Blank 
21-29 Third column 
30 Blank 
31-39 Fourth column 
40 Blank 
41-49 Fifth column 

50 Blank 
51-59 Sixth column 

60 Blank 
61-69 Seventh column 
70-71 Blank 

72 Data card number of first char- 
acter (1) 

73 Blank 

74-76 Anything— customer option 
77 Blank 

78-80 Decimal character number 
(000) 

Card No. 2 

Columns 

1-9 Eighth column 

10 Blank 



11-19 


Ninth column 


20-70 


Anything— customer option 


71 


Blank 


72 


Data card number of first char- 




acter (2) 


73 


Blank 


74-76 


Customer option 


77 


Blank 


78-80 


Decimal character number 




(000) 


Card No. 3 




Columns 




1-9 


First column, second charac- 




ter, rows 9 through 1 


(etc., as 




Card 1) 


MSB at (9). Second character is 




001. 


Card No. 4 




Columns 




(etc., as 




Card 2) 




Card No. 128 


Columns 




78-80 


Decimal character number 




(063) 
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EXAMPLES 



I.D. Card 




/ CMSaoO VEPTICPL SWN CHAR GEN WITH PCI'IC PHP P0UPOT TO P?CII COWEPJIDN ^ 

/ 1 1 III II III II 1 1 mil 1 1 II 1 1 III 1 II 
1 1 1 1 1 1 1 II II 1 II 

oooooooooooiioiooioooooioooooooooooooioiooooooooooooooiooioioooloooooooloolooooo 

1 : 3 4 s 1 ; 1 si«inJiji4i5iti;iiis»naa2<!s»naa»nrnJ43s»jr3«»4i<i«<iu4sii«a«se5iaus4sss«s;»aiiiiiioMBBi;iin7in7n3;<7s;t;;7ijsii 

iin]niiiiiiiiinii|)ni|iininiiiMi)iiiinii|iiii|iiiniiiliii)ininnnni 

? 222222222122 222 22222221 2222222222222222221 22222 22221 Z2Z 22 222 22122 22 2222221 2 22 22 




First Data Card— First Character 


/OIOIOOOOO OPOOOOPOO 011 111 100 100000010 101 100010 101010010 101001010 r '• ^ 






|0i0||ili0|||i|ili|(l|0O(ID0 0i|0 0ii|||iO|OI|N|||fi|OI|t|0||B|9l)|al|O|OlOOO00O0OOal 

1 2 1 4 s 1 ) 1 111111211 14 IS III; 11 ii2in2i2>»»ii;;a»»iiBiii4SMi7»»«i4i«aM4S«4r««st»auMSSits;MSiMiiaai4is«nnann7;iiiiis>t 1171 TIM 

iii|ininininiiiii|illlini|iinnin|iiiin|n|i|i|ii|it|i|iiiiiin|ini)ni 

22 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 




Second Data Card— First Character 


/'OOIUIIOO 000000000 2 > 






lloooooiiQiiiiiliilixioooooooooooBo 0000 008000 00 ooooiiooeiioiotoooeooooooooooooool 

1 2 ) 4 S 1 1 I 1 lllll2l]l4Ullllli1<2in 22 2]24 2S2l 27 2l2i]in]2l]14SM)nia«41<2U«4 4S4l4;4t4ISISlaSIMa«nilHMIII2IIMeiir«a7f7l72n 74 7WI 77 7l7ia 

1 mill 1 1 1 11 n 1 1 1 1 1 1 11 11 n 1 1 1 1 11 1 11 11 1 1 1 1 1 1 1 n 1 11 n n n 11 1 1 11 1 n 1 1 11 1 ] 1 1 11 11 1 1 n 

222222222222222222222 22222222222222222222222222222222222222222222222222122222222 




First Data Card— Last Character 


AOOOIICI 011111111 OOOOCOOIO OOCOOOOOl 11 01 00001 000010001 000001 001 T &3 ^ 






OlliOOiOOIOOOOOOOODililillOIOIiiiiillOOOOIOililOOliilOiliOOlllllOllOOOOOOOOOOOOO 

1 2 3 4 S 1 7 1 9 1011 12l3 14ISI!l71lll2«2122!3 24 2S2(!7 2l2l3t3l]2 33 34 1S3«37n3«4t4l4!43»4 4S«47 4l4ISOS1S2S]S4SSStS7S(SI«IIIKI3l4ISItI7Utll0 7n2I3 7<7W!7;7l?)n 

111 mill illlllllH 1 iiiiii|ii]niiiiiiiiii|iiiiiiiiMiinliiiiiiliiliiiliiiiiiii 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2-22222222222222222222222222222222222222222222 




Second Data Card— Last Character 


i/<)00000110 000000000 ? 63 






iliillO0|0||iliiii|00O00000D0DO 00 0000 00 0000 OOOOOOOOOOOOOOOOO 0000 00 00000 0000 00 

12 14 117 1 111 11 12 1314 ISIII7ll1l2l2lt2 23 t4IS2l27 2l2l)a3t32>1343S3t]73l]«4t4l 4243 444S4l47 4l4IH!nS2i3$4SSiiS7SISINI1l2UI4UHI7U(l7ll7l 72 73 74 7S 7( 77 71 19 10 

1 1 n 1 1111 1 1 1 1 1 11 1 n 1 11 11 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 11 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 n 1 1 1 

22222222 22222222222222222222222222222222222 22 22 22222222222222222 2222222122222 2 22 
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STANDARD CHARACTER FONTS 



CM 3400 

ASCII SET, VERTICAL SCAN 7X9 WITH CODE CONVERSION 




DECIMALADDRESS 56 DECIMAL ADDRESS "57" DECIMAL ADDRESS "58 " DECIMAL ADDRESS "59 " DECIMAL ADDRESS "60 " DECIMAL ADDRESS "61 " DECIMAL ADDRESS "'62" DECIMAL ADDRESS "'63' 



NOTES 

A. BCDIC to ASCII In leftmost column, Baudot to ASCII in next column to right. 
8. Undefined addresses result in all outputs going low (TTL "0"). 
C. Black squares in character font are high (TTL "1"). 
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STANDARD CHARACTER FONTS (Cont d) 



CM 3941 

ASCII SET, RASTER SCAN 7X9 WITH CODE CONVERSION 



ROW ADDRESS OUTPUTS 

A4|a3|a2|aT] I09I08I07I06I05I04I03I02I01 




■■■■■■ 




DECIMALADO (Aj-A,a) DECIMAL ADDRESS 1" DECIMAL ADDRESS "2 DECIMAL ADDRESS 3" DECIMAL ADDRESS "4' DECIMAL ADDRESS S " DECIMAL ADDRESS "6" DECIMAL ADDRESS "7" 



DECIMAL ADDRESS 8 DECIMAL ADDRESS 9" DECIMAL ADDRESS '10' DECIMAL ADDRESS 11 DECIMALADDRESS "12" DECIMAL ADDRESS "13' DECIMAL ADDRESS "14" DECIMAL ADDRESS "15" 



■■■■■■■■ 

DECIMALADDRESS 16 DECIMALADDRESS17" DECIMALADDRESS 18" DECIMAL ADDRESS 19 ' DECIMAL ADDRESS "20 DECIMAL ADDRESS '^V DECIMAL ADDRESS "22" DECIMAL ADDRESS "23" 



■ ■■■ 



■ ■ 




DECIMALADDRESS 24 DECIMAL ADDRESS 25 DECIMALADDRESS "26 DECIMAL ADDRESS "27 DECIMALADDRESS "28" DECIMALADDRESS 29" DECIMAL ADDRESS "30" DECIMAL ADDRESS "31 



m 




DECIMALADDRESS "32" DECIMALADDRESS "33" DECIMAL ADDRESS "34" DECIMAL ADDRESS "35 DECIMALADDRESS 36" DECIMAL ADDRESS "37" DECIMAL ADDRESS "38" DECIMALADDRESS": 



DECIMALADDRESS 40" DECIMAL ADDRESS '^l" DECIMAL ADDRESS "42" DECIMAL ADDRESS "43" DECIMAL ADDRESS "44" DECIMAL ADDRESS "45" DECIMAL ADDRESS "46" DECIMAL ADDRESS "47" 





11 




11 





DECIMALADDRESS 48 DECIMAL ADDRESS "49' DECIMAL ADDRESS "SO " DECIMAL ADDRESS "51" DECIMAL ADDRESS "52" DECIMAL ADDRESS "S3" DECIMAL ADDRESS "54" DECIMAL ADDRESS "55" 




■ 





DECIMALADDRESS 56" DECIMAL ADDRESS "57" DECIMAL ADDRESS "58" DECIMAL ADDRESS "59" DECIMAL ADDRESS "60" DECIMALADDRESS "61" DECIMAL ADDRESS "62" DECIMAL ADDRESS "63" 



NOTES 

A. BCDIC to ASCII in leftmost column, Baudot to ASCII in next column to right. 

B. Undefined addresses result in all outputs going low (TTL "0"). 

C. Black squares in characer font are high (TTL "1"). 



SigilDtiCB 



273 



1702A-I 



DESCRIPTION 

The 1702A is ideally suited for uses where 
fast turn-around and pattern experimenta- 
tion are important. The device undergoes 
complete programming and functional test- 
ing on each bit position prior to shipment, 
thus insuring 100% programmability.i 

The 1702A is packaged in a 24-pin dual in- 
line package with a UV transparent lid. The 
transparent lid allows the user to expose the 
chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written 
into the device. 

The 1702A is fabricated with silicon gate 
technology. This low threshold technology 
allows the design and production of high 
performance MOS circuits and provides a 
higher functional density on a monolithic 
chip than conventional MOS technologies. 



FEATURES 

• Fast programming for all 2048 bits: 2 
minutes 

• All 2048 bits guaranteed programmable 

• 100% factory tested 

• Fully decoded 

• Static MOS: No clocks required 

• Inputs and outputs DTL and TTL compat- 
ible 

• Tri-state output: OR-tie capability 

• Simple memory expansion 

• Chip select input lead 



PIN CONFIGURATION 



I PACKAGE 



. rr* 

. A, [T 




li] Vdd 


A, [2_ 




ID vcc 


Ao [T 




22) 


DATA OUT 1 [T" 




Ti] A3 


DATA OUT 2 [T" 




"20] A4 


DATA OUT 3 fT" 




iU As 


DATA OUT 4 fT* 




"Tsl Ae 


DATA OUT 5 [T 




TTj Ar 


DATA OUT 6 [T" 




H] VqG 


DATA OUT 7 [To^ 




I] Vbb 


DATA OUT 8 QT 




"TT] CS 






I3] PROGRAM 



PIN DESIGNATI0N2 



BLOCK DIAGRAM 



PIN NO. 


SYMBOL 


NAME & FUNCTION 






Read mode 


12 


Vcc 


Vcc 


13 


Program 


Vcc 


14 


CS 


GND 


15 


Vbb 


Vcc 


16 


Vgg 


Vgg 


22 


Vcc 


Vcc 


23 


Vcc 


Vcc 






Programming mode 


12 


Vcc 


GND 


13 


Program 


Program pulse 


14 


CS 


GND 


15 


Vbb 


Vbb 


16 


Vgg 


Pulsed Vgg (Vil4p) 


22 


Vcc 


GND 


23 


Vcc 


GND 



DATA OUT 1 DATA OUT 8 



OUTPUT 
BUFFERS 



2048 BIT 
ROM MATRIX 
(256 X 8) 



INPUT 
DRIVERS 



IT 



ABSOLUTE MAXIMUM RATINGS'^ 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating 


to +70 




TSTG 


Storage 


-65 to +125 




Pd 


Power dissipation 


2 


w 




Soldering of leads (lOsec) 


300 


°c 




Input voltages and supply 




V 




voltages with respect to Vcc 








Read operation 


0.5 to -20 






Program operation 


-48 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5%, Vdd = -9V ± 5%, Vgqs = -9V ± 5% 

unless otherwise specified.4 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltage 
ViLi Low for TTL interface 
ViL2 Low for MOS interface 
ViH Address and chip 
select high 




-1.0 
Vdd 
Vcc-2 




0.65 
Vcc-6 
Vcc+0.3 


V 


Output voltage 
Vol Low 
VoH High 


loL = 1.6mA 
lOH = -100/xA 


3.5 


-.7 
4.5 


0.45 


V 


Ili Address and chip select 

input load current 
Ilo Output leakage current 


ViN = O.OV 
VouT = O.OV, CS = Vcc -2 






1 
1 


mA 
mA 


Supply current 

Iddi 
Idd2 
Idd3 

Igg Gate 


lOL = 0.0mA 
CS = Vcc -2, Ta = 25°C 

CS = 0.0, Ta = 25°C 
CS = Vcc -2, Ta = 0°C 




32 
38.5 


RO 
ou 

46 

60 

1 


mA 


Output current 
Clamp 

ICFI 
ICF2 

lOL Sink 
loH Source 


VouT = -1.0V 
Ta = 0°C 
Ta = 25°C 
VouT = 0.45V 
VouT = O.OV 


1.6 
-2.0 


8 
4 


14 

13 


mA 


Capacitances 
CiN Input 
CouT Output 


All unused pins are at ac ground 
ViN = Vcc. CS = Vcc 
VoUT = Vcc, Vgg = Vcc 




8 
10 


15 
15 


pF 


AC ELECTRICAL CHARACTERISTICS Ta = 0° C to 70° C, Vcc = 5V ± 5%, Vdd = -9V ± 5% 

unless otherwise specified, Input pulse amplitudes = to 4V, tR, tF<50ns, 
Output load is 1 TTL gate, Measurements made at output of TTL gate 
(tPD < 15ns), Cl= 15pF 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq Repetition Rate 

toH Previous read data valid 










1 

100 


MHz 
ns 


Delay time 

tACC"" 

tcs 
tco 


Output 
Output 
Output 


Address 
Chip select 
CS 




0.7 


1 

100 
900 


MS 

ns 
ns 


toD Output deselect 










300 


ns 



NOTES 



1. Signetics liability shall be limited to replacing any unit which fails to program as desired. 

2. The external lead connections to the 1702A differ depending on whether the device is being 
programmed or used in read mode. In the programming mode, the data inputs 1-8 are pins 4-11 
respectively. 

3. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

4. Typical values are Ta = 25° C and at typical supply voltages. 

5. This parameter Is perdiodically sampled and is not 100° tested. 
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TIMING DIAGRAMS 



READ OPERATiON 

— CYCLE TIME = 1/FREQ ■ 



10% 
90% 



DATA 
OUT 



*0L h- 



DATA OUT 
INVALID 



. «ACC - 



' DATA OUT 
INVALID 



DESELECTrON OF DATA OUTPUT IN OR-TIE OPERATION 



^iH -V y— 

V|L >— I)- 



V|H ■ 
V|L 



DATA 
OUT 



DATA OUT 
INVALID 



X 



90% ■ \ / I 



'CO 




1/ DATA OUT 
' INVALID 



TYPICAL PERFORMANCE CHARACTERISTICS 





H 




39 




38 




37 


< 

E, 


36 
35 


h- 




z 


34 


oc 
a. 

3 


33 


O 


32 


o 
o 


31 



DD 



CURRENT vs TEMPERATURE 











Vcc- +5V 
Vdd= -9V 
VgG= -9V 












































INPUTS = Vcc 






























1 1 


















































s 


















cs 


= 


ov 


























































































r 



























20 40 60 80 
AMBIENT TEMPERATURE fC) 

ACCESS TIME ys 
TEMPERATURE 



800 
700 
1? 600 
^ 500 
W 400 

UJ 

O 300 
< 

200 
100 





































































































































1TTL LOAD= 20pF 
Vcc= +5V 























10 20 30 40 50 60 70 80 
AMBIENT TEMPERATURE (°C) 



OUTPUT SINK CURRENT 
vs OUTPUT VOLTAGE 





























Vcc= +5V 
VdD=-9V , 
VgG^ -9V 
Ta=25°C 
















































cs = o.ov 









































-4 -3 -2 -1 +1 +2 
OUTPUT VOLTAGE (VOLTS) 

OUTPUT CURRENT VS 
Vqd SUPPLY VOLTAGE 



to K 



Vcc= +5V 
. Vgg= -9V 
VoL= +•« 
T^ = 25°C 




































i 










Specified 

Operating Range - 
























i 






-it- 


\ 1 


r 














VcC= +5V 
- VgG= 

Vqh = 0.0V 










1 





























































800 
700 
600 
500 



ACCESS TIME vs 
LOAD CAPACITANCE 



1 TTL LOAD 
Vcc= +5V 

Vgg= 

Ta=25°C 



10 20 30 40 50 60 70 80 90 100 
LOAD CAPACITANCE (pF) 



OUTPUT CURRENT vs 
TEMPERATURE 



3 Z 

a. UJ 

t- a. - 

3 a: 

O 3 



ft 





- SUPPLY VOLTAGE (V) 



10 20 30 40 50 60 70 80 90 
AMBIENT TEMPERATURE (° C) 
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1702A-I 



DC AND OPERATING PROGRAMMING CHARACTERISTICS Ta = 25°C, Vcc = ov. Vbb = +12V ± 10%, 

CS = ov unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


MIn 


Two 


Max 


VlHP 
V1LIP 


Input voltage 
High 

Pulsed data low 




-46 


0.3 
-48 




V 


V|L2P 


Address low 




-40 


-48 






V|L3P 


Pulsed low Vdd and 




-46 


-48 






V|L4P 


program 
Pulsed low Vgg 




-35 


-40 








Load current 










mA 


Ilup 


Address and data input 


ViN = -48V 




10 






IlI2P 

Ibb 
Iddp 


Program and Vgg 
Vbb supplyi 
Peak Idd supply2 


ViN = -48V 
Vdd = Vprog = -48V, Vgg = -35V 


10 
200 


10 
100 
300 







AC PROGRAMMING CHARACTERISTICS Ta = 25°C, Vcc = ov, Vbb = +12V ± 10%, CS = OV, unless otherwise specified. 

Input rise and fall times = < Vs unless otherwise specified. 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


t0PW 


Duty cycle (Vdd, Vgg) 
Program pulse width 






Vdd = Vprog = -48V, Vgg = -35V 






20 
3 


% 
ms 


tDW 
tDH 


Setup and hold time 
Setup time 

Hold time 


Programming 
pulse 
Data 


Data 

Programming 
pulse 




25 
10 






ius 


tvw 

tVD 


Setup time 
Hold time 


Programming 

pulse 
Pulsed power 

supply 


Pulsed power 

supply 
Programming 

pulse 




100 
10 




100 




tACW 
tACH 


Setup times 
Hold times 


Pulsed Vdd 
power supply 
Address 


Address 

Pulsed Vdd 
power supply 




25 
25 








tATW 
tATH 


Setup time 
Hold time 


Programming 
pulse 
Address 


Address 

Programming 
pulse 




10 
10 









NOTES 

1. The Vbb supply must be limited to 100mA current to prevent damage to the device. 

2. Iddp flows only during Vdd. Vgg on time. Iddp should not be allowed to exceed 300mA for greater than 
100^8. Average power supply current Iddp is typically 40mA at 20% duty cycle. 

3. All 8 address bits must be in the complement state when pulsed Vdd and Vqg move to their negative 
levels. The addresses (0-255) must be programmed as shown in the timing diagram. 
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TIMING DIAGRAM 




OPERATION IN PROGRAM 
MODE 

Initially, ail 2048 bits of the ROM are in the 
low state. Information is introduced by se- 
lectively programming high's in the proper 
bit locations. 

Word Address selection is done by the same 
decoding circuitry used in the Read mode 
(see dc Electrical Characteristics table). All 
8 address bits must be in the binary comple- 
ment state when pulsed Vdd and Vqg move 
to their negative levels. The addresses must 
be held in their binary complement state of a 
minimum of 25ms after Vdd and Vqg have 
moved to the negative levels. The addresses 
must then make the transition to their true 
state a minimum of 10/iS before the program 
pulse is applied. 

The 8 output terminals are used as data 
inputs to determine the information pattern 
in the 8 bits of each word. A low data input 
level (-48V) will then program a "1 " and a high 
data input level (ground) will leave a "0" (see 
dc and Operating Programming Character- 
istics table). All 8 bits of one word are pro- 



grammed simultaneously by setting the 
desired bit information patterns on the data 
input terminals. 

During the progamming, Vqg, Vdd and the 
program pulse are pulsed signals. We rec- 
ommend the P+4P smart programming rou- 
tine where P = the number of programming 
pulses for data to read true; P max = 256; 
and 4P = the number of over programming 
pulses applied. 

ERASING PROCEDURE 

The 1702A may be erased by exposure to 
high intensity short-wave ultraviolet light at 
a wavelength of 2537A° . The recommended 
integrated dose (i.e., UV intensity x expo- 
sure time) is 6W-sec/cm2. Examples of ul- 
traviolet sources which can erase the 1702A 
in 10 to 20 minutes are the Model UVS-54 
and Model S-52 short-wave ultraviolet 
lamps manufactured by Ultra-Violet Prod- 
ucts, Inc., 5114 Walnut Grove Avenue, San 
Gabriel, Ca. The lamps should be used 
without short-wave filters, and the 1702A to 
be erased should be placed about one inch 
away from the lamp tubes. 
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2704-1 • 2708-1 



DESCRIPTION 

The 2708/2704 are high speed Erasable and 
Electrically Reprogrammable ROMs 
(EPROM) ideally suited where fast turn 
around and pattern experimentation are im- 
portant requirements. 

The 2708/2704 are packaged in a 24 pin 
dual-in-line package with transparent lid. 
The transparent lid allows the user to ex- 
pose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be writ- 
ten into the device. 

A pin for pin mask programmed ROM, the 
Signetics 2607, is available for large volume 
production runs of systems initially using 
the 2708. 

The 2708/2704 is fabricated with the time 
proven n-channel silicon gate technology. 



FEATURES 

• Organization: 

2708: 1024X8 
2704: 512X8 

• Fast programmlng-100 sec. typ for all 8K 
bits 

• Low power during programming 

• Access time: 450ns 

• Standard power supplies 12V, ±5V 

• Static— no clocks required 

• Inputs and outputs TTL compatible dur- 
ing both read and program modes 

• Three-state output— OR-tie capability 



PIN CONFIGURATION 





1 PACKAGE* 


.,[1 




24] vcc 






m ^» 


A, [I 




22] * 


*.[! 




m vbb 


E 




20] CS/WE 






29} VDD 


A, |T 




lil PROGRAM 


Ao \T 




]7] 0, 


0, [T 




lei O7 


02 [10 




H 0. 


03 |]T 




14| O5 


Vss[l2 






•2708 = A9 




2704 = Vss 





BLOCK DIAGRAM 



DATA OUTPUT 
0,-0, 



CHIP SELECT 
LOGIC 



OUTPUT BUFFERS 



Ao-A, 

ADDRESS _ 
INPUTS 



64 X 128 
ROM ARRAY 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 



RATING 



Temperature range 
Ta Operating 
TsTG Storage 
Pd Power dissipation 

All input or output voltage 
with respect to Vbb 
(except program) 
Program input to Vbb 
Supply voltages Vcc and 
Vss with respect to Vbb 
Vdd with respect to Vbb 



Oto 70 
-65 to 125 
1.5 



15 to -0.3 
35 to -0.3 
15 to -0.3 

20 to -0.3 
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2704-1 • 2708-1 



DC ELECTRICAL CHARACTERISTICS Vcc = 5V ± .25V, Vbb = -5V ± .25V, Vdd = 12V ± .6V, Vss = ov, 

Ta = 0°C to 70°C, Output load = 100pF plus 1TTL input. 



PARAMETER 




LIMITS 


1 IMIT 
UIMI 1 


Min 


Typ2 


Max 


ViL 
VlH 


Input voltage 
Low 
High 




Vss 
3.0 




0.65 
Vcc + 1 


V 


Vol 
V0H1 

VOH2 


Output voltage 
Low 
High 
nign 


lOL — 1.6mA 
loH — -100/uA 
lOH = -1mA 


3.7 
2.4 




0.45 


V 


Ili 


Input load current 
Address and chip select 


VlH = 5.25V 






10 




Ilo 


Output leakage current 


VouT = 5.25V, CS/WE = 5V 






10 


mA 


Idd 
Ice 
Ibb 


Supply current 

Vdd 
Vcc 
Vbb 


Worst case supply currents, 
All inputs high 

CS/WE = 5V; Ta = 0°G 




50 
6 

30 


65 
10 
45 


mA 


Pd 


Power dissipation 


Ta = 70°G 






800 


mW 


Gin 
Gout 


Gapacitance3 
Input 
Output 


Ta = 25°C, f = 1MHz 
ViN = OV 
VoUT = OV 




4 
8 


6 
12 


PF 



AC ELECTRICAL CHARACTERISTICS Output load = 1 TTL gate and GL = lOOpF, 

Input rise and fall times = 20ns, 

Timing measurement reference levels = 0.8V and 2.8V for inputs, 
0.8V and 2.4V for outputs. Input pulse levels = 0.65V to 3.0V 



PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Delay time 












ns 


tACC 


Output 


Address 




280 


450 




tco 


Output 


Ghip select 






120 




tDF Float time 


Output 


Ghip deselect 







120 


ns 


toH Hold time 


Output 


Address 









ns 



NOTES 



1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other condi- 
tions above those indicated in the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

2. Typical values are for Ta = 25° C and typical supply voltages. 

3. This parameter is periodically sampled and not 100% tested. 

4. The program input (pin 18) may be tied to Vss during the read mode. 

5. Signetics reserves the right to make changes in specification at any time and without notice. The in- 
formation furnished by Signetics in this publication is believed to be accurate and reliable. However, 
no responsibility is assumed by Signetics for its use; nor any infringements of patents or other rights 
of third parties resulting from its use. No license is granted under any patents or patent rights of Sig- 
netics. 
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2704-1 • 2708-1 



TIMING DIAGRAMS 



READ MODE 



X 



X 



DATA 
OUT 



^^^^^^^ 

/yyZyyy^ data out invalid /yyz 



y* — «co — H 

-tACC »i 



DATA OUT 
FLOATING 



WRITE MODE 



-ONE PROGRAM LOOP- 



PROGRAM 
PULSE 



DATA 

Oi-Os 



-e-tAH-^ 




Program Mode: CS/WE = +12V 



READ 
LOOP ' 



1 



PROGRAM 
LOOP 



i 



PROGRAM 
PULSE 



DATA DATA OUT 
Oi-Oa VALID 



DATA IN 
VALID 



Read/Program/Read Transitions 

Logic levels and timing reference levels same as in the Read Mode unless noted otherwise. 



ADDRESS 1023 



READ 
" LOOP 



X 



— _J\. 



DATA IN 
VALID 



DATA OUT 
VALID 
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PROGRAMMING SPECIFICATIONS Ta = 25° C 



PARAMETER 


LIMrTS 


UNIT 


Min 


Typ 


Max 


tAS 
tAH 

tcss 

tCH 
tDS 
tDH 


Setup and hold time 
Address setup 
Address hold 
CS/WE setup 
CS/WE hold 
Data setup 
Data hold 


10 
1 

10 
.5 
10 
1 






fJLS 


tDF 


Chip deselect to output 







120 


ns 




float delay 










tDPR 


Program to read delay 






10 


• MS 


tPW 


Program pulse width 


.1 




1.0 


ms 


tpR 


Program pulse rise time 


.5 




2.0 


fJLS 


tPF 


Program pulse fall time 


.5 




2.0 


mA 


IP 


Programming current 




10 


20 


mA 


Vp 


Program pulse amplitude 


26 




27 


V 



PROGRAMMING PROCEDURE 

At shipment and after each erasure, all bits 
of the 2708/2704 are in the logic high state 
(output high). The device is put into the pro- 
gram mode by raising the CS/WE input (pin 
20) to +12V. While in the program mode, 
data to be stored is presented on lines Oi- 
Os, forming an 8-bit word. Word addresses 
are selected in the same manner as in the 
Read mode. After each address and data 
word is set up, one program pulse (Vp) is ap- 
plied to the program input (pin 18). Refer to 
the Program Mode timing diagram. A pro- 
gram loop is defined as one pass through all 
device addresses. The number of loops (N) 
required is dependent upon the program 
pulse width (tpw) according to N* tpw ^ 
100ms. 

Program and read loops may be alternated 
as shown in the Read/Program/Read Tran- 
sitions timing diagram. 



ERASING PROCEDURE 

The 2708/2704 may be erased by exposure 
to high intensity short-wave ultraviolet light 
at a wavelength of 2537A2°. The recom- 
mended integrated dose (i.e., UV intensity x 
exposure time) is 10W-sec/cm2. Examples 
of ultraviolet sources which can erase the 
2708/2704 in 30 to 60 minutes are the Model 
UVS-54 and Model S-52 short-wave ultravi- 
olet lamps manufactured by Ultra-Violet 
Products, Inc., 5114 Walnut Grove Avenue, 
San Gabriel, California. The lamps should 
be used without short-wave filters, and the 
2708/2704 to be erased should be placed 
about 1 inch away from the lamp tubes. Both 
Cervue and UV glass lids are available. 
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251 8-N •2519-N 



DESCRIPTION 

The 2518 32-bit and the 2519 40-bit recircu- 
lating static shift registers consist of en- 
hancement mode p-channel silicon gate 
MOS devices intergrated on a single mono- 
lithic chip. Internal recirculation logic plus 
TTL/DTL level clock signals are provided 
for maximum interfacing ease. 



BLOCK DIAGRAM 



TRUTH TABLE 



PIN CONFIGURATION 



RECIR- 
CULATE 


INPUT 


FUNCTION 


1 





Recirculate 


1 


1 


Recirculate 








"0" is written 





1 


"1" is written 



Data is read out when output enable is low. Output is tri- 
stated when output enable is high. 



IN3 o- 



IN40- 



INg O- 



-O OUT, 








N-BIT 
REGISTER 



-O OUT2 



N-BIT 
REGISTER 



-O OUTa 



N-BIT 
REGISTER 



N-BIT 
REGISTER 



N-BIT 
REGISTER 



-O OUTg 



CLOCK 
REGENERATOR 




O RECIRCULATE 



N PACKAGE 


u d: 




31] Vcc 






jU 13 


□: 






RECIRCULATE QI 






VggEI 




m 0, 


CLOCK [E. 




m 0, 






12] 0, 






H 0. 







ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating2 


to +70 




TsTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta = 70° C 


640 


mW 




Data and clock input voltages 


0.3 to -20 


V 




and supply voltages with 








respect to Vcc 
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251 8-N •2519-N 



DC ELECTRICAL CHARACTERISTICS Ta = o°C to +70°C, Vcc = +5V ± 5%, Vgg = -12V ± 5% 



unless otherwise specified. 3,4 ,5 ,6,7 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltages 
V|L Low 
ViH High 

Vn n Olork low 

ViHC Clock high 




3.4 
3.4 




0.6 
5.3 
0.6 
5.3 


V 


Output voltage 
Vol Low 
VoH High 


lOL = 1.6mA 

lOH = lOO/xA 


3.8 


0.5 




V 


Leakage current 
Ilo Output 
Ilc Clock 


Ta = 25°C 
Vilc = GND 




10 
"JO 


1000 
500 


nA 


Ili Input load current 
Igg Supply current 


Vin = -5.5V, Ta = 25°C 
Continuous operation, 
TA = 25°C,f= 1.5MHz 




10 
16 


500 
25 


nA 
mA 


Capacitance 
CiN Input 
C<f> Clock 


At 1MHz, VAC = 25mV p-p 
ViN = Vcc 
V0=Vcc 




5 
6 


7 
7 


PF 


AC ELECTRICAL CHARACTERISTICS Ta = O^C to +70°C, Vcc = +5V ± 5%, Vgg = -12V ± 5%, Vilc = 0.4V to 4.0V 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq. Clock rep rate 






dc 


3 


2 


MHz 


Pulse width 
t0pw Clock 10 
t0pw Clock 






.300 
.200 




100 
dc 


MS 


Setup and hold time 
tDS Setup time 
tDH Hold time 


Clock in 
Data in 


Data in 
Clock in 


100 
70 






ns 


tRs Setup time 
tRH Hold time 


Clock 
Recirculate 


Recirculate 
Clock 


150 
50 






tR,tF Clock pulse transition 
tA Clock to data out delay 


Data 


Clock 




300 


5 
350 


MS 

ns 



NOTES 



1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any of this 
specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a 150°C maximum 
junction temperature and a thermal resistance of 125°C C/W, junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process changes and improvements. 

7. Typical values are at +25° C and typical supply voltages. 

8. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to Vcc are Vih = Vcc 
-1.85V and ViL = Vcc - 4.15V. 

9. Vol is dependent on Rl and input characteristics of driven gate. 

10. Input rise and fall times = 10ns. Output load is 1 TTL gate. 

11. For static operation, clock must be stopped in TTL high state in order to retain data (see clock pulse 
width specification). 
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251 8-N • 251 9-N 



TIMING DIAGRAM 



CLOCK INPUT 



V / X 90»/o 

\ 50% jh 50»/o \,50% / 

\ / \iio%_jo%/ 



^ 

50% * 



RECIRCULATE 







)C 



Kr—\, 

50% ♦ >* 50% 

/ \ r\ 



A. Input rise and fall times = 10ns. Output load is 1 TTL gate. 

B. For static operation, clock must be stopped in TTL high state in order to retain data 
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DESCRIPTION 

The 2509 50-bit, 2510 100-bit, and the 2511 
200-blt recirculating static shift registers 
consist of enhancement mode p-channel 
silicon gate MOS devices integrated on a 
single monolithic chip. Internal recircula- 
tion logic plus TTL/DTL level clock signals 
plus tri-state outputs are provided for maxi- 
mum interfacing ease. 

BLOCK DIAGRAM 



TRUTH TABLE 



2509-N,K • 2510-N,K • 2511-N,K 

PIN CONFIGURATIONS 



RECIRCULATE 


INPUT 


FUNCTION 








Recirculate 





1 


Recirculate 


1 





"0" is written 


1 


1 


"1" is written 



"0" = OV; "1" = +5V. 



O RECIRCULATE 




<? OUTPUT 
ENABLE 



N-BIT REGISTER 



CLOCK GEN 




N-BIT REGISTER 



Avdd 



6vdd 



NOTES 

A. N = 50 for 2609, N = 100 for 2510, N = 200 for 251 1 . 

B. If output enable = low, output is off. 

C. If output enable = high, see Truth Table. 



N PACKAGE 



RECIRCULATE [T 
INi [F 
OUT, [T 
NC 

NC [T 
NC [T 

Vdd d 



H] vcc 
Ta] 1N2 

m 0UT2 

TTI NC 

]o] Vgg 

T] OUTPUT 
ENABLE 

I] <^IN 



K PACKAGE 



RECIRCULATE 




ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating2 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta = 70**C2 


535 


mW 




Data and clock Input voltages 


0.3 to -20 


V 




and supply voltages with 








respect to Vcc^ 
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DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V4, Vdd 

unless otherwise specified5,6,7,8 



2509-N.K • 2510-N.K • 2511-N.K 

-5V±5%, Vgg = -12V±5% 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


MIn 


Typ 


Max 


ViL 
VlH 
ViLC 
VlHC 


Input voltage^ 
Low 
High 

Clock low 
Clock high 




3.4 
-5 
3.4 




0.6 
5.3 
0.6 
5.3 


V 


Vol 
VoH 


Output voltage 
Low 
High 

Driving MOS 


Iql = 1.6mA 
Iqh = IOOmA 


3.8 
3.6 


3.5 


0.5 


V 


Ilo 

ILC 


Leakage current 
Output 
Clock 




VCE 


Ta = 25°C 
= 1.05V, VouT = -5V 
Vilc = GND 




10 
10 


1000 
500 


nA 


Idd 
Igg 


Supply current 
Dual 50 
Dual 100 
Dual 200 


Continuous operation, Ta = 


= 25°C,f= 1.5MHz 




6.5 
12 
20 
4.5 


15 
30 
40 
7.5 


mA 


Ili 


Input load current 




V|N = 


= -5.5V, Ta = 


25° C 




10 


500 


nA 


CiN 

Cqut 
C0 


Capacitance 
Input 
Output 
Clock 


At 1MHz; Vac = 25mV p-p 
ViN = Vcc 
Vqut = Vcc 
V</,= Vcc 






5 
5 
5 


pF 


AC ELECTRICAL CHARACTERISTICS Vcc = 5V4, Vdd - -5V ± 5%, Vilc = 0.4V to 4V, Vgg = 

Ta- 0°C to 70°C. 


-12V ±5%, 






PARAMETER 




TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 






Min 


Typ 


Max 


Freq. 


Clock rep rate 










dc 


3 


1.5 


MHz 


t^PW 
UPW 


Pulse width 
Clock 
Clock 










.290 
.210 


150 


100 
dc 


MS 


tDS 
tDH 


Setup and hold time 
Setup time 
Hold time 




<^in 
Data in 


Data in 

<t>\n 




50 
70 






ns 


tA 
tA 


Propagation delay 




Data out 


Clock 


lOL = 1.6mA 




200 


350 
500 


ns 


Tcs 
Tde 


Select time 
Deselect time 




Data out 


Output 
enable 








300 
300 


ns 
ns 


tR.tF 


Clock pulse transition 












1 





NOTES 
1 



Stresses above those listed under absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. 

For operating at elevated temperatures, the device must be derated based on a 150°C 
maximum junction temperature and a thermal resistance of 150°C/W. 
All inputs are protected against static charge accumulation. 



4. Guaranteed input levels are stated for worst case conditions including a ±5% variation 
in Vcc and a temperature variation of 0°C to 70° C. Actual input requirements with 
respect to Vcc are Vih = Vcc -1.85V and Vil = Vcc -4.15V. 

5. Parameters are valid over operating temperature range unless otherwise specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process changes and 
improvements. 

8. Typical values are at 25°C and typical supply voltages. 
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TIMING DIAGRAM 



-*</>pw- 



* \ / \ 90% 90«/o 

jjn 50% 50% Pt J 



-«DH 



' \f 

50%* 



y^N . 

tA »| 

iN^ri:: 



RECIRCULATE 



OUTPUT 
ENABLE 



:XLjt_ 

♦cs 

tDE ^ 

: > L 



tR = tF < 10ns for all inputs 



TYPICAL APPLICATION 



EXAMPLE FOR 4-BIT SHIFT REGISTER 



WRITE CYCLE 
BIT 1 I BIT 2 I BIT 3 I BIT 4 



RECIRCULATE CYCLE 
BIT 1 I BIT 2 I BIT 3 I BIT 4 



READ/RECIRCULATE CYCLE 
BIT 1 I BIT 2 I BIT 3 I BIT 4 



list BIT|2ndBiT3rdBIT|4th BITI 



DO NOT CARE 



RECIRCULATE 



:-r 



OUTPUT 
ENABLE 



T r 



PREVIOUS DATA 



NOTES 

A. Write Cycle: The positive going edge of the recirculate control is coincident with the negative-going 
clock edge. The output enable control may be either high or low. If it is high, previous data will be read, 
and the 1st bit will be read after the fourth rising clock edge. 

B. Recirculate Cycle: Data Recirculates while the recirculate control is low. Output enable may be either 
high or low. If it is low, the output is in the high impedance state. 

C. Read/Recirculate Cycle: Data is read out while the output enable is high. Data is also recirculated as 
long as the recirculate control is low. 
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2532-N 



DESCRIPTION 

The 2532 static shift register consists of 
enhancement mode p-channel silicon gate 
MOS devices integrated on a single mono- 
lithic chip. Each of the four 80-bit registers 
is provided with an independent input, 
push-pull output and recirculation control. 
The single phase clock is common to all 4 
registers. All inputs and outputs including 
the clock interface directly with TTL or DTL 
circuits without external components. 

Data is entered when the clock is at a logic 
high. Data is shifted when the clock goes 
low. When the recirculate control is at a 



logic high, data recirculates and is continu- 
ously available at the output, data input is 
inhibited. When the recirculate control is at 
a logic low, data is entered. 



TRUTH TABLE 



PIN CONFIGURATION 



RECIRCULATE 


FUNCTION 


INPUT 





"0" is written 








"1 " is written 


1 


1 


Recirculate 





1 


Recirculate 


1 



= 0V,"1" = +5V 





N PACKAGE 


OUT 1 


d: 




iU Vcc 


RECIRCULATE 1 


□: 




IN 4 


IN 1 


[I 




3±1 RECIRCULATE 4 


OUT 2 


K 




m OUT 4 


RECIRCULATE 2 






ill Vgg 


IN 2 


[I 




111 0IN 


OUTS 






Jo] INS 


Vqd (GND) 






!Z] RECIRCULATE 3 









BLOCK DIAGRAM 




CLOCK 
GENERATOR 



80-BIT 
REGISTER 



(ONE OF 4 SHOWN) 



Vdd 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature range 




°C 


Ta 


Operating2 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta = 70° C 


640 


mW 




Data and clock input voltages and 


+0.3 to -20 


V 




supply voltages with respect to Vcc 







SigilDtiCB 
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2532-N 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5V ± 5%, Vgg = -12V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltages 
ViL Low 
ViH High 
ViLC Clock low 
ViHC Clock high 




3.4 
3.4 




0.6 
5.3 
0.6 
5.3 


V 


Output voltage 
Vol Low 
VoH High 


l0L = 1.6mA 
lOH = lOOiuA 


3.8 




0.5 


V 


Supply current 

Igg 
Ice 


Continous operation, 
f = 1.5MHz, Ta = 25° C, Outputs open 




6 
12 


10 
20 


mA 


Ili Input load current 
Ilc Clock leakage current 


VIN-5.5V, Ta -25° C 
ViLC^OV, Ta = 25°C 




10 
10 


500 
500 


nA 
nA 


Capacitance 
CiN Input 
C0 Clock 


At 1 MHz, VAC = 25mV p-p 
ViN = Vcc 
V</» = Vcc 






5 
5 


pF 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5%, Vqg = -12V ± 5%, 

Input rise and fall times = 10ns, Output load = 1TTL gate 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq. 


Clock rep rate 






See timing diagram 


dc 


3.0 


1.5 


MHz 


t0PW 
t0PW 


Pulse width 
Clock 
Clock 








0.33 
0.33 




100 
dc 


MS 


tR.tF 


Clock pulse transition 












5 


AtS 


tDS 
tDH 


Setup and hold time 
Setup time 
Hold time 


0in 
Data in 


Data in 

<t>m 




120 
70 






ns 


tRS 
tRH 


Setup time 
Hold time 


0in 
Recirculate 


Recirculate 
0in 




150 
70 








tA 


Delay time 


Data out 


Clock 


l0L = 1.6mA 






400 


ns 



NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a 150°C maximum 
junction temperature and a thermal resistance of 125°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to Vcc are Vih = Vcc 
-1.85V and Vil = Vcc -4.15V. 

4. All inputs are protected against static charge. 

5. Parameters are valid over operating temperature range unless specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process changes and improvements. 

8. Typical values are at +25° C and typical supply voltages. 
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2521 -N • 2522-N 



DESCRIPTION 

The 2521 128-bit and the 2522 132-bit recir- 
culating static shift registers consist of en- 
hancement mode p-channel silicon gate 
MOS devices integrated on a single mono- 
lithic chip. 



TRUTH TABLE 



PIN CONFIGURATION 



RECIRCULATE 


INPUT 


FUNCTION 








Recirculate 





1 


Recirculate 


1 





"0" is written 


1 


1 


"1" is written 



= OV, "1" 



BLOCK DIAGRAM 



N PACKAGE 




RECIRCULATE [T 




ZIvcc 


INi [T 




"71 1N2 


OUT, [T 




Tl 0UT2 


d: 




ID 0|N 









RECIRCULATE 




N-BIT REGISTER 



CLOCK GEN 




N-BIT REGISTER 



i 



N = 128 for 2521. N = 132 for 2522 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 




Temperature range2 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta = 70° 


535 


mW 




Data and clock input voltages and 


0.3 to -20 


V 




supply voltages with respect to Vcc 
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2521 -N • 2522-N 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C; Vcc = 5V ± 5%, Vgg = -12V ± 5% unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltages 
ViL Low 
ViH High 
ViLC Clock low 
ViHC Clock high 




3.4 
3.4 




0.6 
5.3 
0.6 
5.3 


V 


Output voltage 
Vol Low 
VoH High 


l0L= 1.6mA 
loH = IOOmA 


3.8 




0.5 


V 


Ili input load current 
Ilc Clock leakage current 
Igg Supply current 


ViN = 5.5V, Ta = 25°C 
ViLC = GND. Ta = 25°C, 
Continuous operation, Ta = 25° C, f = 1.5MHz 




10 
10 
28 


500 
500 
32 


nA 
nA 
mA 


Capacitance 
CiN Input 
C<i> Clock 


At 1MHz, Vac = 25m V p-p 
ViN = Vcc 
V^ = Vcc 






5 
5 


PF 



AC ELECTRICAL CHARACTERISTICS Vcc = 5V + 5V ± 5%, Vgg - -12V ± 5%. Ta = 0°C to 70°C 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq. Clock rep rate 








dc 




1.5 


MHz 


Pulse width 
t,^PW Clock 
t^pw Clock 






See timing diagram note 


.350 
.200 


.100 


100 
dc 


MS 
MS 


tR.tp Clock pulse transitions 












1 


MS 


Setup and hold time 
tDS Setup time 
tDH Hold time 


Write 
Clock 


Data 
Data 




75 
70 






ns 


tRs Setups 
tRH Hold2 


<f) in high 
Recirculate 


Recirculate 
(f> in high 




50 






tA Delay time2 


Data 


(f) in high 






250 


350 


ns 



NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150° C maximum 
junction temperature and a thermal resistance of 150° C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0° C to +70° C. Actual input requirements with respect to Vcc are Vih = Vcc - 
1.85V and Vil = Vcc - 4.15V. 

4. All inputs are protected against static charge. 

5. Parameters are valid over operating temperature range unless specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserving the right to make design and process changes and improvements. 

8. Typical values are at +25° C and typical supply voltages. 
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TIMING DIAGRAM 




NOTES 

A. tR = tF < 10ns for all inputs. 

B. For static operation, clock must be stopped In TTL high state in order to retain data (see clock pulse 
width specification). 
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DESCRIPTION 

The 2527 240-bit, 2528 250-bit, and the 2529 
256-bit recirculating static shift registers 
consist of enhancement mode p-channel 
silicon gate MOS devices integrated on a 
single monolithic chip. 



TRUTH TABLE 



RECIRCULATE 


INPUT 


FUNCTION 








Recirculate 





1 


Recirculate 


1 





"0" is written 


1 


1 


"1" is written 



2527-N • 2528-N • 2529-N 

PIN CONFIGURATION 





N PACKAGE 


RECIRCULATE CL 




I] Vcc 


IN, EE 




ZI IN, 


OUT, m 




j2 ouTj 


Vgg [I 











BLOCK DIAGRAM 



recirculate 
o 




N-BIT REGISTER 



CLOCK GEN 




N-BIT REGISTER 



N = 240 for 2527, N = 250 for 2528, N = 256 for 2529 



ABSOLUTE MAXIMUM RATINGS^ 



PARAMETER 


RATING 


UNIT 




Temperature ranges 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta = 70° 


535 


mW 




Data and clock input voltages and 


0.3 to -20 


V 




supply voltages with respect to Vcc 
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2527-N • 2528-N • 2529-N 

DC ELECTRICAL CHARACTERISTICS TA = 0°Cto70°C, Vcc = 5V±5%, Vgg = -12V±5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltages 

\/ll 1 ^\AI 

V|L LOW 

ViH High 
ViLC Clock low 
ViHC Clock high 




3.4 
3.4 




0.6 
5.3 
0.6 
5.3 


V 


Output voltage 
Vol Low 
VoH High 


lOL = 1.6mA 
lOH = 100 fx A 


3.8 




0.5 


V 


Ili Input load current 
Ilc Clock leakage current 
Igg Supply current 


ViN = 5.5V, Ta = 25°C 
ViLC = OV, Ta = 25°C 
Continuous operation, Ta = 25° C, f = 1 .5MHz, 
Outputs open 




10 
10 
28 


500 
500 
35 


nA 
nA 
mA 


Capacitance 
CiN Input 
C<p Clock 


At 1MHz, VAC = 25mV p-p 
ViN = Vcc 
V0 = Vcc 






5 
5 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = o°C to 70°c, Vcc = 5V ±5%, Vgg = -12V +5%, 



input rise and fall times = 10ns, Output load = 1TTL gate. 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq. Clock rep rate 






See timing diagram note 


dc 


2.5 


1.5 


MHz 


Pulse width 
t0Pw Clock 
t0PW Clock 








0.2 
0.2 


0.1 


100 
dc 


MS 


tR.tp Clock pulse transition 












1 


MS 


Setup and hold time 
tDS Setup time 
tDH Hold time 


(f)\n 
Data in 


Data in 

<f)\n 




50 
70 






ns 


tRs Setup time 
tRH Hold time 


<f)\n 
Recirculate 


Recirculate 
0in 




50 






tA Delay time 


Data out 


Clock 


l0L = 1.6mA 




330 


450 


ns 



NOTES 



1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150°C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to Vcc are Vih = Vcc 
- 1.85V and ViL = Vcc - 4.15V. 

4. All inputs are protected against static charge. 

5. Parameters are valid over operating temperature range unless specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process changes and improvements. 

8. Typical values are at +25° C and typical supply voltages. 
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2533-N 



DESCRIPTION 

The 2533 static shift register consists of 
enhancement mode p-channel silicon gate 
MOS devices integrated on a single mono- 
lithic chip. 

The 1 024-bit register is equipped with 2 data 
inputs together with a stream select control 
to facilitate external recirculation. 

BLOCK DIAGRAM 



N PACKAGE 



The single phase clock input, data input, PIN CONFIGURATION 

data output, and stream select control will 
interface directly with TTL/DTL circuits 
without external components. 

Data is entered when the clock is at a logic 
high. Data is shifted when the clock goes 
low. 



OUT 


d 




m Vcc 


Vqg 


d 




Zl IN, 


STREAM 
SELECT 


E 






(GND) Vdd 


K 




ID IN, 



inO- 



IN,0- 



CLOCK 
GENERATOR 



SSel O- 
IN2 O- 



r 
i 



1024-BIT 
REGISTER 



(JUMPER FOR RECIRCULATE) j 



TRUTH TABLE 



STREAM SELECT 


FUNCTION 



1 


IN 1 selected 
IN 2 selected 



"0" = 0V, "1" = +5V 



ABSOLUTE MAXIMUM RATINGSI 



PARAMETER 


RATING 


UNIT 




Temperature ranges 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta > 25° C2 


535 


mW 




Data and clock input 


0.3 to -20 


V 




voltages and supply 








voltages with respect to Vcc 







DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°, Vcc = 5V ± 5%, Vqg = -12V + 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


MIn 


Typ 


Max 


Input voltages 
ViL Low 
ViH High 
ViLC Clock low 
ViHC Clock high 


Vcc = 5V 


3.4 
3.4 




0.6 
5.3 
0.6 
5.3 


V 


Output voltage 
Vol Low 
VoH High 


lOL = 1.6mA 
lOH = 100/xA 


3.8 




0.5 


V 


Ili Input load current 
Ilc Clock leakage current 


ViN = 0, Ta = 25°C 
ViLC = GND, Ta = 25°C 




10 
10 


500 
500 


nA 
nA 


Supply current 

Ice 
Igg 


Continuous operation, f = 1.5MHz 




16 
5.0 


30 
7.5 


mA 


Capacitance 
CiN Input 
CouT Output 
00 Clock 


At 1MHz; VAC = 25mV p-p 
ViN = Vcc 

VOUT = Vcc 
V,^= Vcc 






5 
5 
5 


PF 
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2533-N 



AC ELECTRICAL CHARACTERISTICS Ta = 25°C. Vcc = 5V ± 5%, Vgg = -12V ± 5% 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Clock and data rep rate 






See timing diagram 




2 


1.5 


MHz 


Pulse width 
UP\N Clock 
t^PW Clock 








.350 
250 




100 
dc 


MS 

ns 


tR.tF Clock pulse transition 












1 


MS 


Setup and hold time 
tow Setup time 
tDH Hold time 


Write 
Clock 


Data 
Data 




50 
70 






ns 


tsss Setup time 
tssH Hold time 


Clock in 
Stream select 


Stream select 
Clock in 




80 
50 






tA Delay time 


Data out 


Clock 






200 


300 


ns 



NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated corresponding to a thermal 
resistance'of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to +70°C. Actual input requirements with respect to Vcc areViH = Vcc- 
1.85V and Vil = Vcc - 4.15V. 

4. All inputs are protected against static charge. 

5. Parameters are valid over operating temperature range unless specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process changes and improvements. 

8. Typical values are at +25° C and typical supply voltages. 



TIMING DIAGRAM 



TEST LOAD CIRCUIT 




INi Vcc 




INj D.U.T. 


DqUT 


S.SEL 




N VdD 


Vgg 



TT 



DATA OUT 
""^V)— 0(a) 



Measure tA between device input and point (a). Gates 
are standard 7400. 



A. Times measured at 50% points with input tR tp < 10ns. 

B. Clock must be stopped in TTL low state to retain data during static mode operation. 
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2506-T,N • 2507-T,N • 2517-T,N 

DESCRIPTION 

These Signetics 2500 Series dual 100-bit 
Dynamic Shift Registers consist of en- 
hancement mode p-channel MOS devices 
integrated on a single monolithic chip. They 
use 2 clock phases. 



FEATURES 

• 2506: Bare drain 

• 2507: 7.5K Pull down 

• 2517: 20K Pull down 

ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 



Temperature range 
Ta Operating 
TsTG Storage 

Pd Power dissipation at Ta = 70° C2 

T package 

N package 
Clock input voltages 
with respect to Vcc^ 
Supply and data input voltages 
with respect to Vcc^ 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vdd = -5V ± 5%, Vcc = 5V4, unless otherwise specified.5.6,7.8 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


ViL 
VlH 
ViLC 
VlHC 


Input voltages 
Low 
High 

Clock low 
Clock high 




-5 
3.2 
-12 
4 




1.05 
5.3 
-10 
5.3 


V 


VoH1 
V0H2 


Output voltages 
High (driving MOS) 

High (driving TTL) 


RiNT = 7.5k typ, Cl = 10pF, 2507 only 
RiNT = 20k typ, 2517 only 
Rl = 3.3k, Vdd = -5V, 2506 only 


3.4 
3.0 


4.0 
3.5 




V 


Ili 


Load current 
Input 1 


Ta = 25°C 
OUT 1,01, 02 and Vcc = 5V, 
IN 2, OUT 2 and IN 1 = -5.5V, Vdd = -4.5V 




10 


500 


nA 




Input 2 


OUT2, 0l,02and Vcc = 5V, 
IN 1, OUT 1 and IN 2 = -5.5V, Vdd = -4.5V 




10 


500 




Ilo 


Leakage currentio 
Out 1 


Ta= 25° C 
INI, Vcc, OUT 2 and 02 = 5V, 
IN 2, Vdd and OUT 1 = -5.5V, 1 = -5V 




10 


1000 


nA 




Out 2 


IN 1, OUT 1, Vcc and 2 = 5V, 
IN 2, Vdd and OUT 2 = -5.5V, = -5V 




10 


1000 




Ilc 


Clock leakage current 
01 
<f>2 


Ta = 25° C, Vdd = -4.5V, All other pins 5V 
V01 = -12V 
V02 = -12V 




10 
10 


1000 
1000 


nA 


Idd 


Vdd supply current 


Outputs at logic low or high 
3MHz, 01 = 150ns, 02 = 100ns 




12 


26 


mA 


CiN 
C<f) 


Capacitance 
Input (1 and 2) 
Clock input (<^1, 02) 


1MHz, 25mVp-p 
V|N = Vcc 
V0 = Vcc 




2.5 
25 


5 

40 


PF 



BLOCK DIAGRAM 



RATING 



Oto 70 
-65 to 150 

535 
455 
0.3 to -20 

0.3 to -12 



UNIT 



mW 

V 
V 



PIN CONFIGURATIONS 



T PACKAGE 

Vdd 



INPUT \® 
CLOCK (<ij) 




^ ©y OUTPUT 
© >^ CLOCK (<!>,) 



N PACKAGE 



OUTPUT r— 
CLOCK (0,) Li 



OUTPUT 2 
INPUT 2 CH 

g: 



Vdd 



3 Vcc 
INPUT 
CLOCK (Oj) 

HU OUTPUT 1 

"si INPUT 1 
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2506-T,N • 2507-T,N • 2517-T,N 



AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vdd = -5V ± 5%, Vcc = 5V4 Vilc = -11V 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq. Clock rep rate 








.0006 


4 


3 


MHz 


Pulse width 
01 PW Clock 01 
02PW Clock 02 






At 3MHz 


150 
100 






ns 


0d Clock pulse delay 
tR.tp Clock pulse transition 
tw Setup time 
too Data in overlap 
tA+ Delay time 


02 
Data out 


Data in 
01 


At 3MHz 
At 3MHz 

tR02 = tRoi = 10ns 
V0 = Vcc -16V, Data out = 2.5V 


10 
10 
75 
10 


90 


1000 
150 


ns 
ns 
ns 
ns 
ns 



NOTES 



1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150° C maximum 
junction temperature and a thermal resistance of 150°C/W (T package) or 175°C/W (V package). 

3. All inputs are protected against static charge. 

4. Vcc tolerance is ±5%. Any variation in actual Vcc will be tracked directly by Vil. Vih and Voh which are 
stated for a Vcc of exactly 5 volts. 

5. Parameters are valid over operating temperature range unless otherwise specified. 

6. All voltage meuurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process changes and improvements. 

8. Typical values are at +25° C and typical supply voltages. 

9. Logic Convention: Data Lines - Positive; Clocks -Negative. 

10. Vol (for this bare drain device) is a function only of the driven gate characteristics 
together with the external pull-down resistor. (Rpd). 



TIMING DIAGRAM 
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2505-K • 251 2-K 



DESCRIPTION 

The 2505 512-bit and the 2512 1024-bit re- 
circulating dynamic shift registers consist 
of enhancement mode p-channel IVIOS de- 
vices integrated on a single monolithic chip. 
Internal recirculation logic plus write and 
read controls, together with 2 chip select 
controls are included on the chip. 



BLOCK DIAGRAM 



TRUTH TABLE 



PIN CONFIGURATION 



WRITE 


READ 


FUNCTION 








Recirculate, Output is '0' 





1 


Recirculate, Output is data 


1 





Write mode, Output is '0' 


1 


1 


Read/write, Output is data 




NOTES 

A. N = 512 or 1024, Low = OV, High = +5V. 

B. When 81 or 82 is low, data recirculates. 

C. When 81 and 82 are high, see Truth Table. 



K PACKAGE 




vdd 




SELECT l/© ® ®Ny^ 


SELECT 2 


WRITE / ® ® 


\ READ 


INPUT Y® ® 


f OUTPUT 


<t) , OUTPUT CLOCkV® (§)/ 


(^2 INPUT CLOCK 


vcc 





ABSOLUTE MAXIMUM RATINGSi 



PARAMETER 


RATING 


UNIT 




Temperature range2 




°C 


Ta 


Operating 


Oto 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta > 70° 02 


535 


mW 




Data and clock input 


0.3 to -20 


V 




voltages and supply 








voltages with respect to Vcc 
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2505-K • 251 2-K 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc - 5V ± 5%, Vdd = -5V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


2505 


2512 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


ViL 
VlH 
ViLC 
VlHC 


Input voltage^ 
Low 
High 

Clock low 
Clock high 




-5.0 
3.4 
-12.0 
A n 




0.6 
5.3 
-10.0 
o.o 


-5.0 
3.4 
-12.0 

H.KJ 




0.6 
5.3 
-10.0 
o.o 


V 


Vol 

V0H1 
V0H2 


Output voltage 
Low 

High, driving 1 TTL load 
High, driving MOS 


Rl = 3.0K, 1 TTL load (II = 1 .6mA)4 
Rl = 3.0K,1 TTL load (II = IOOmA) 
Rl = 5.6K, Cl- lOpF 


2.4 
3.6 


-1.0 
3.5 
4.0 




2.4 
3.6 


-1.0 
3.5 
4.0 




V 


III 


Input load current 


VIN-5.5V, Ta = 25°C 




10 


500 




10 


500 


nA 


iLO 
ILC 


Leakage current 
Output 
Clock 


Ta=25°C 
V01 = V02= -1 2V, Vdd = -5V, Vqut = -5.5V 
ViLC = -12V 




10 
10 


1000 
1000 




10 
10 


1000 
1000 


nA 


Idd 


Supply current 


Continuous operation,</)pW = 150ns,1 MHz, 
Vilc--12V,Ta = 25° C, Vdd = -5.5V 




15 


25 




25 


35 


mA 


CiN 
CoUT 

0(f) 


Capacitance 
Input 
Output 
Clock 


1 MHz, Vac =^ 25mV p-p 
Vi = Vcc 
Vo = Vcc 
V0= Vcc 






5 
5 

50 






5 
5 
100 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5V3, Vdd = -5V ± 5%, Vilc = -11V 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq. Clock data rep rate 
t0pw Clock pulse width 
t0D Clock pulse delay 
tr.tp Clock pulse transition 






W = R = Vcc 


.0005 
180 
10 


3 


2.5 
1 


MHz 
ns 
ns 

MS 


Setup and hold time 
tow Setup time 
toH Hold time 


Input clock 
Data in 


Data in 
Input clock 




150 
10 






ns 


tA+,tA- Delay time 


Data 
out 


Clock 








100 


ns 


Clock to read or chip select 

or write timing 
tR-,tcs-,tw- 
tR-,tcs+,Tw+ 
















ns 



NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150°C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to+70°C. Actual input requirements with respect toVccare\/iH = Vcc- 
1.85V and ViL = Vcc - 4.15V. 

4. Vol is a function of the input characteristics of the driven TTL/DTL gate lo, and Vclamp and the value 
of the pull-down resistor (Rl). 

5. All inputs are protected against static charge. 

6. Parameters are valid over operating temperature range unless otherwise specified. 

7. All voltage measurements are referenced to ground. 

8. Manufacturer reserves the right to make design and process changes and improvements. 

9. Typical values are at +25° C and typical supply voltage. 
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TIMiNG DIAGRAM 



i> 2 INPUT 
CLOCK 

-10 



z 4=/- 



<i>^ OUTPUT 
CLOCK 



" — M 



*-|»</>2Pw|-« CLOCK REPRATE"! J | 



IN BIT 1 
I 



WRITE / I 
— ^ I 

tcs + 



1 1 — \\^, 
- \ 



I I 



zzx: 



tcs+ H— tcs- 

-.^^ — V_ 



NOTES 

A. N = 512 for the 2505, N = 1024 for the 2512. 

B. Note that the read input is AND'ed with ^i; therefore this function is not valid until (|>^ occurs. 
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2524-N • 2525-N 



DESCRIPTION 

The 2525 1024-bit recirculating dynamic 
shift register consists of enhancement 
mode p-channel MOS devices integrated on 
a single monolithic chip. Internal recircula- 
tion logic plus write and read controls are 
included on the chip. 



TRUTH TABLE 



PIN CONFIGURATION 



WRITE 


READ 


FUNCTION 








Recirculate, Output is '0' 





1 


Recirculate, Output is data 


1 





Write mode, Output is '0' 


1 


1 


Read mode, Output is data 



N PACKAGE 



<t>2 INPUT [T" 

CLOCK 
OUTPUT [T 

READ [T 

VddCI 



I] Vcc 

-Jl OUTPUT 
' CLOCK 

"el INPUT 
T] WRITE 



BLOCK DIAGRAM 




I OUTPUT Vcc 
■"tjoUT 



N = 512 or 1024, Low = OV, High = +5V 



ABSOLUTE MAXIMUM RATINGS1 



PARAMETER 


RATING 


UNIT 




Temperature range2 




°C 


Ta 


Operating 


Oto 70 




TsTG 


Storage 


-65 to 150 




Pd 


Power dissipation at Ta > 70° C2 


535 


mW 




Data and clock input 


0.3 to -20 


V 




voltages and supply 








voltages with respect to Vcc 







DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vcc = 5V ± 5%, Vdd = -5V ± 5% unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


2524 


2525 


UNIT 


MIn 


Typ 


Max 


Min 


Typ 


Max 


ViL 
VlH 
ViLC 
VlHC 


Input voltages 
Low 
High 

Clock low 
Clock high 




-5.0 
3.4 

-12.0 
4.0 




0.6 
5.3 
-10.0 
5.3 


-5.0 
3.4 

-12.0 
4.0 




0.6 
5.3 
-10.0 
5.3 


V 


Vol 

VoHl 
VoH2 


Output voltage 
Low, driving 1 TTL load 
High, driving 1 TTL load 
High, driving MOS 


Rl = 3.0K, 1 TTL load (II = 1 .6mA)4 
Rl = 3.0K, 1 TTL load (II = lOO^A) 
Rl = 5.6K, Cl= 10pF 


2.4 
3.6 


-1.0 
3.5 
4.0 




2.4 
3.6 


-1.0 
3.5 
4.0 




V 


ILI 


Input load current 


ViN = -5.5V, Ta = 25°C 




10 


500 




10 


500 


nA 


Ilo 
Ilc 


Leakage current 
Output 
Clock 


Ta = 25°C 

V^2 = V<M = -12V, Vdd = -5, VouT = -5.5V 
ViLC = -12V 




10 
10 


1000 
1000 




10 
10 


1000 
1000 


nA 


Idd 


Supply current 


Continuous operation, 4>p\N = 150ns, 
f = 1MHz, ViLC = -12V, Ta = 25° C, 
Vdd= -5.5V 




15 


35 




25 


35 


mA 


ClN 
CoUT 

C0 


Capacitance 
Input 
Output 
Clock 


1MHz, Vac = 25m V p-p 
Vi = Vcc 
Vo = Vcc 
V = Vcc 






5 
5 

80 






5 
5 
160 


PF 



sfonDtics 
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2524-N • 2525-N 



AC ELECTRICAL CHARACTERISTICS Ta = 25° c, Vcc = 5V ± 5%, Vdd = -5V ± 5%, Vilc = -nv, 

Input rise and fall times = 10ns, Output load = 1 TTL gate 



PARAMETER 


TO 


FROM 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 

iviin 


Typ 


May 


Freq. Clock data rep rates 
t^PW Clock pulse width 
t<pD Clock pulse delay 
tR,tF Clock pulse transition 






W = R = Vcc 


.0005 
135 
10 
10 


5 

85 


3 

1000 


MHz 
ns 
ns 
ns 


Setup and hold time 
tow Setup time 
tDH Hold time 


Clock 
Data in 


Data in 
Clock 




70 
20 






ns 


tA+ Delay time 

tR-,tw- Clock to read or write timing 

tR-,tw+ Clock to read or write timing 


Data out 


Clock 










100 


ns 
ns 
ns 



NOTES 



1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150° C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5% variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to Vcc are Vih = Vcc - 
1.85VandViL = Vcc -4.15V. 

4. Vol is a function of the input characteristics of the driven TTL/DTL gate loi and Vclamp and the value 
of the pull-down resistor (Rl). 

5. See Minimum Operating Frequency graph for low limits on data rep. rate. 

6. All inputs are protected against static charge. 

7. All voltage measurements are referenced to ground. 

8. Manufacturer reserving the right to make design and process changes and improvements. 

9. Typical values are at +25° C and typical supply voltages. 

10. Parameters are valid over operating temperature range unless otherwise specified. 



TIMING DIAGRAM 



2 INPUT 
CLOCK 



P 1 OUTPUT 

CLOCK I 
-10 ^DW 



^1 \= 



V — f fT55 y I 

\ / 90% l \ / I 90% \ / 

♦^|**'^2pwi* CLOCK REP RATE -j ^|| 



, I ■ ' I ■ 2pwh CLOCK REP RATE 



IN BIT 1 
I 



tw I- ^11-^ tw 

+ 5 
WRITE 



r 



x: 



tR.^i^ -^1 1^, 



NOTES 

A. N = 512 for 2524. N = 1024 for 2525. _ 

B. Note that the read input is AND'ed with 0i; therefore this function is not valid until 0i occurs. 
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2502-N • 2503-TA,N • 2504-TA,N 



DESCRIPTION 

These 2500 Series 1024-bit multiplexed dy- 
namic shift registers consist of enhance- 
ment mode p-channel MOS devices inte- 
grated on a single monolithic chip. Due to 
on-chip multiplexing, the data rate is twice 
the clock rate. 



OUTPUT BUFFER 



PIN CONFIGURATIONS 






2502 






N PACKAGE 


OUT, [T 








Tel 1N4 


NC [T 








"Ts] NC 










TTj 0UT4 


fT 








ITj NC 


vccCl 








]1] Vdd 


0UT2 [T 








TT] </>2 


NC [T 








"lo] IN3 


INj [T 








"in 0UT3 
















2503 






TA PACKAGE 






vdd 










© 






OUT 1 / 




IN l[ (2) 




(?) |lN2 




© 




© 


/out 2 










vcc 











2503 




N PACKAGE 




0UT2 [T 








I] Vcc 


INj [T 








T] 


*2 [T 








T] IN, 


VddIZ 








T] OUT, 
















2504 




TA PACKAGE 






Vdd 










© 






Nc/ 


© 


\<*2 


inI© 






© jNC 


*\ ® 






/ OUT 












'vcc 










2504 




N PACKAGE 


OUT [T 








j] Vcc 


«2 [I 








"T| NC 


NC H" 








T] 


VddU 








Tl IN 













ABSOLUTE MAXIMUM RATINGS^ 



PARAMETER 


RATING 


UNIT 




Temperature ranges 




°0 


Ta 


Operating 


to 70 




TSTG 


Storage 


-65 to 150 




Pd 


Power dissipation Ta = 70° 02 




mW 




TA and N (8-pin) package 


535 






N (16-pin) package 


640 






Data and clock input 


0.3 to -20 


V 




voltages and supply 








voltages with respect to Vcc^ 







BjgnDtics 



307 



2502-N • 2503-TA,N • 2504-TA,N 
DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70° C, Vdd = -5V ± 5%, Vcc = 5V4 unless otherwise specif ied5,6,7,8 



PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 


Max 


Input voltage 
ViL Low 
ViH High 
ViLC Clock low 
ViHC Clock high 




3.2 
-10 
4.0 




1.05 
5.3 
-12 
5.3 


V 


Output voltage 
Vol Low 
VoHi High, driving MOS 
VoH2 High, driving TTL 


Rl = 3K, depends on Rl and TTL gate 
Rl = 5.6K 
Rl = 3K 


3.6 
3.0 


-0.3 
4.0 
3.5 




V 


Ili Input load current 


ViN = Vcc to Vdd, Ta = 25°C 






500 


nA 


Leakage current 
Ilo Output 
Ilc Clock 


Ta = 25°C 
V<^1 = V02 = -10V, VouT = O.OV 
Vilc = -10V 




10 
10 


1000 
1000 


nA 


Idd Supply current 


Outputs at logic low, 4MHz data rate, 
01 =<f>2 - 85ns continuous operation, 
Vilc = -12V, Ta = 25°C 




15 


25 


mA 


Capacitance 
CiN Input 
CouT Output 
C0 Clock 


At 1MHz, 25mV p-p, Ta = 25° C 


2.5 
2.5 
110 




5 
5 
150 


PF 



AC ELECTRICAL CHARACTERISTICS Ta = 25° C, Vdd = -5V ± 5%, 

Vcc = 5V3, Vilc = -11 V4,5,6,7 



PARAMETER 


LIMITS 


UNIT 


Min 


Typ 


Max 


Freq. 


Rep rate 
Clock 
Data 


0.0005 
0.001 




4 
8 


MHz 


0pW 


Clock pulse width 


85 






ns 


0D 


Clock pulse delay 


10 






ns 


tR,tF 


Clock pulse transition 


10 




1000 


ns 


tw 


Data write time (setup) 


50 






ns 


tDO 


Data in overlap 


10 






ns 


tA+,tA- 


Data out 






90 


ns 



NOTES 

1 . stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated based on a +150° C maximum 
junction temperature and a thermal resistance of 150°C/W (TA and V package) or 125°C/W (B 
package). 

3. All inputs are protected against static charge. 

4. Vcc tolerance is ±5%. Any variation in actual Vcc will be tracked directly by Vil, Vih and Vqh which are 
stated for a Vcc of exactly 5 volts. 

5. Parameters are valid over operating temperature range unless specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserving the right to make design and process changes and improvements. 

8. Typical values are at +25° C and typical supply voltages. 
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TIMING DIAGRAM 



BIT N BITN+1** BITN+2 



1 CLOCK 

90% 




**D 



~1 f f 

' 4- f -90% 90%— 1 4 } 



v., 



:i)2 CLOCK *DW— 

tDH* r 



" \ .1 90% I 90% ^- i - 90% !. \ . _ „ 



f- 90% 

! 1 * rf) 2PWl -*-D AT A R ATE-*- 1 



DATA 



IN BIT 1 IN BIT 2 



. Vo 



OUT BIT 1 OUT BIT 2 



*tDW and tDH same for 1^2 

**N = 256 for 2502. N = 512 for 2503, N = 1024 for 2504 



TYPICAL APPLICATIONS 



DTL/TTL/MOS INTERFACES 



4 256-BIT REGISTER 
+ 5V 9 



^=t> 



256-BIT 
REGISTER 



256-BIT 
REGISTER 



256-BIT 
REGISTER 



256-BIT 
REGISTER 



OUT- 
PUT 



vcc 



3K , 



(i) 1 6 (p2 - 5V ( 

When interfacing MOS to MOS output resistors should be 4.7K min. 



2502-N • 2503-TA,N • 2504-TA.N 

TYPICAL PERFORMANCE 
CHARACTERISTICS 



POWER DISSIPATION vs DATA RATE 



TYPICAL 

Ta = 25° C 
01 - 85ns 
02= 85ns 








V0 - -11V 






















r 








/ 











DATA RATE (MHz) 



sjgnDtics 
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TYPICAL APPLICATIONS (Cont d) 



2502-N • 2503-TA,N • 2504-TA,N 



DATA 
IN 1 O- 



4-BIT, 2-INPUT I 

MULTIPLEXER | 



RECIRCULATE 



All resistors 3ka 5% 





WRITE/RECIRCULATE LOGIC 






4 256-BIT 
''CC REGISTER 



|_2502_ Vdd 



QUAD 2 
INPUT 
NAND GATE 

j~DTL/TTL "] 
I 



L I 



DATA 
-O OUT 1 
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The Signetics Mil 38510/883 Program is 
organized to provide a broad selection of 
processing options, structured around the 
most commonly requested customer flows. 
The program is designed to provide our 
customers: 

• Standard processing flows to help minimize the 
need for custom specs. 

• Cost savings realized by using standard pro- 
cessing flows in lieu of custom flows. 

• Better delivery lead times by minimizing spec 
negotiation time, plus allows customers to buy 
product off-the-shelf or in various stages of 
production rather than waiting for devices 
started specifically to custom specs. 

The following explains the different pro- 
cessing options available to you. Special 
device marking clearly distinguishes the 
type of screening performed. Refer to 
Tables 1 and 2. 

JAN QUALIFIED (JB) 

JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government's product stand- 
ardization programs, and is monitored by 
the Defense Electronic Supply Center 
(DESC), through the use of industry-wide 
procedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi- 
fied facility to Mil-M 38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electri- 
cal test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appear on the DESC Qualified 
Products List (QPL-38510). 

Group B testing, per Mil-Std-883 Method 
5006, is performed on each six weeks of 
production on each slash sheet for each 
package type. Group C, per Mil-Std-883 
Method 5005, is performed every ninety 
days for each microcircuit group. Group D 
testing, per Mil-Std-883 Method 5005, is 
performed every six months for each pack- 
age type. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also pos- 
sess a requirement for a standard marking 
used throughout the IC industry. 

JAN PROCESSING (JBX) 

This option is extremely useful when the 
reliability and screening of a JAN device is 
required, however, Signetics Is not listed on 
the QPL for the product needed. Processing 
is performed to Mil-Std-883 Method 5004, 
and product is 100% electrically tested to 
the appropriate JAN slash sheet. 

Group B, C and D data for JAN processed 
and the other military processing levels 





JB 


JBX 


RBX 


RB 


s 




JAN 


JAN 


JAN 




Mil 




Qualified 


Processed 


Rel 


/BBS 


Temp 


54/54H 


Y 
A 


A 


Y 
A 


X 


X 


54LS 


X 


X 


X 


X 


X 


54S 


X 


X 


X 


X 


X 


82/8T 


X 


X 


X 


X 


X 


93XX 


X 


X 


X 


X 


X 


96XX 






X 


X 


X 


Linear 


Planned 


X 


X 


X 


X 


Bipolar Memory 


Planned 




X 


X 


X 


Microprocessor 






X 


X 


X 



Table 1 MILITARY SUMMARY 



JAN 
CASE OUTLINE 

AND 

LEAD FINISH 


SIGNETICS MILITARY PACKAGE TYPES 




Dual-ln-Line 


8-Pin 


10-Pin 


14-Pin 


16-Pin 


24-Pin 


CB 






F 








EB 








F 






JB 












l/F* 


DB 






W 








FB 








W 






ZC 












Q 


GC 


T 












IC 




K 











*The gold plated versions of these packages will be available for a limited time. 
All products listed in the Military section are also available in Die form. 

Table 2 MILITARY PACKAGE AVAILABILITY 



which follow, consist of Group B, C and D 
testing performed per MII-Std-883 Method 
5005, in accordance with the Signetics Mili- 
tary Data Program. 

JAN REL (RBX) 

Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to Mil-Std- 
883 Method 5004, and is 100% electrically 
tested to industry data sheets. 

/883B (RB) 

This is a lower priced version of the JAN Rel 
option described above. Processing is 
identical with the only exceptions being the 
dc electrical testing over the temperature 
range and ac electrical testing at room 
temperature are performed as a part of 
Group A instead of 100%. 

MIL TEMP/883C (S/RC) 

If you need a Military temp, range device. 



but do not require all the high reliability 
screening performed in the other process- 
ing options, our Mil-Temp, product is ideal. 
Mil-Temp, parts are the standard full Mil- 
Temperature range product guaranteed to a 
1% AQL to the Signetics data sheet parame- 
ters. 

MILITARY GENERIC DATA 

Signetics has a new program for those 
customers who require quality conform- 
ance data on their products. This program 
allows our customers to obtain reliability 
information without the necessity of run- 
ning GroupsB, C and D inspections for their 
particular purchase order. It provides forthe 
customer something that has not been read- 
ily available before in the semiconductor 
industry in that all Military Generic Data is 
controlled and audited by both Government 
Inspection in the case of JAN data and 
Signetics Quality Assurance. 
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Signetics Military Generic Data is compiled 
by the Military Products Division based on 
data from 1) JAN quality conformance lots, 
and 2) Data generated by quality conform- 
ance lots run for other reliability programs. 
Refer to Table 3. 

A Military Generic family is defined as con- 
sisting of die function and package type 
families. 



Military Generic Data 



• Allows our customers to qualify Signet- 
ics products based on existing quality 
conformance data performed at Signet- 
ics. 

• Allows our customers to reduce costs 



and improve deliveries. 

• Provides assurance that all Signetics die 
function families and packages meet 
Mil-M-38510 and customer reliability re- 
quirements. 

• Provides an attributes summary to the 
customer backed by lot identity and 
traceability. 



QUALIFIED 
SUB-GROUPS 


QUALIFIES 


OPTION 1 


OPTION 2 


A 
r\ 

B 


^\ar^tr\r^o\ Toot 
dc;OLriOcll 1 COL 

Package— Same package construction and lead 
finish. 


See NOTE 1 
Data selected from devices man- 
ufactured within 6 weeks of the 
manufacturing period on the 
same production line through 
final seal. 


See NOTE 1 
Data selected from devices 
manufactured within 24 weeks 
of manufacturing period. 


C 


Die/Process— Devices representing the same 
process families. 


Data selected from representa- 
tive devices from the same mi- 
crocircuit group and sealed 
within 12 weeks of the man- 
ufacturing period. 


Data selected from the repre- 
sentative devices from the 
same microcircuit group and 
sealed within 48 weeks of the 
manufacturing period. 


D 


Package— Same package construction and lead 
finish. 


Data selected from the devices 
representing the same package 
construction and lead finish 
manufactured within the 24 
weeks of manufacturing period. 


Data selected from the devices 
representing the same pack- 
age construction and lead fin- 
ish manufactured within the 52 
weeks of manufacturing peri- 
od. 






If specific data not available, 
Option 2 will be supplied. 



NOTE 

1. Group A is performed on each lot or sublot of Signetics devices. 



Table 3 DEFINITION AND QUALIFYING MANUFACTURING PERIODS 
FOR GENERIC DATA 
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PROCESSING LEVELS 


DESCRIPTION OF 


MiL-M-38510 AND MIL-STD- 


REQUIRE- 






JAN 








REQUIREMENTS 


883 REQUIREMENTS, METH- 


MENT 




JAN 


Proc- 


JAN 






AND SCREENS 


ODS AND TEST CONDITIONS 




CLASS 


Qualified 


essed 


Rel 


/883B 


/883C 








A 


(JB) 


(JBX) 


(RBX) 


(RB) 


(RC) 


General Mil-M-38510 


The manufacturer shall estab- 


— 


X 


X 


N/A 


N/A 


N/A 


N/A 


1. Pre-Certification 


lish and implement a Products 
















A. Product Assur- 


Assurance Program Plan and 
















ance Program Plan 


provide for a manufacturer sur- 
















B. Manufacturer's 


vey by the qualifying activity, 
















Certification 


Para. 3.4.1.1 
















2. Certification 


Received after manufacturer has 
completed a successful survey, 
Para. 3.4.1.2 


- 


X 


X 


N/A 


N/A 


N/A 


N/A 


3. Device Qualifica- 


Device qualification shall con- 




X 


X 


N/A 


N/A 


N/A 


N/A 


tion 


sist of subjecting the desired de- 
vice to groups A, B, C & D of 
method 5005 to tightened LTPD, 

Para 4 1 9 
rata. 0.*f . 1 
















4. Traceability 


Traceability maintained back to 
a production lot Para. 3.4.6 




X 


X 


X 


X 


X 


X 


5. Country of Origin 


Devices must be manufactured, 
assembled, and tested within the 
U.S. or Its territories. Para. 3.2.1 


— 


X 


X 


N/A 


N/A 


N/A 


N/A 


Screening Per Method 


















5004 of Mil-Std-883 


















6. Internal Visual (Pre- 


2010, Cond. A or B 


100% 


XA 


XB 


XB 


XB 


XB 


XB 


cap) 


















7. Stabilization Bake 


1008, Cond. C Min; 
(24 Hrs @ 150°C) 


1 00% 


X 


X 


X 


X 


X 


X 


O. 1 Uli l|JcralUi c 


luiu, uona. u, 


1 00% 


X 


X 


X 


X 


X 


X 


Cycling* 


(10 cvcles -65° C to 4-1 50° C) 
















*For Class B and C de- 


















vices thermal shock may 


















be substituted, 1011, 


















Cond. A; (15 cycles, 0** 


















to +100*'C) 


















9. Constant Accelera- 


2001, Cond. E; 


100% 


X 


X 


X 


X 


X 


X 


tion 


(30kg in Yl Plane) 
















10. Visual Inspection 


There is no test method for this 
screen; it is intended onlyforthe 
removal of "Catastrophic Fail- 
ures" defined as "Missing Leads, 
Broken Packages or Lids Off." 


100% 


X 


X 


X 


X 


X 


X 


n. Seal (Hermeticity) 


1014 
















A. Fine 


oona. A or t3 vo.u a lu "UU/oec/ 


1 00% 


X 


X 


X 


X 


X 


X 


B. Gross 


Cond. C2 Min. 


100% 


X 


Y 
A 


Y 
A 


Y 
A 


V 

A 


Y 
A 


12. Interim Electricals 


Per applicable device specifica- 


1 00% 


100% 


Slash 


Slash 


Data 


Data 




(Pre Burn-In) 


tion 


Optional 


Read & 


Sheet 


Sheet 


Sheet 


Sheet 


N/A 


13. Burn-In 


1015, Cond. as specified (160 




Record 














hrs. Min. at 125°C) 


1 00% 


1 00% 


X 


X 


X 


X 


N/A 


14 Final FlAotriPsilQ 


Per applicable Device Specifi- 




240 hrs. 














cation 


1 00% 


100%" 


Slash 


Slash 


Data 


Data 


Data 








Read & 


Sheet 


Sheet 


Sheet 


Sheet 


Sheet 


A. Static Tests 






Record 












@25°C 


Sub Group 1 




X 


X 


X 


X 


X 


X 


B. Static Tests 


















@ +125°C 


Sub Group 2 




X 


X 


X 


X 


N/A 


N/A 


C. Static Tests 


















@-55°C 


Sub Group 3 




X 


X 


X 


X 


N/A 


N/A 



Table 4 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS 
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SigilDtiCB 









PROCESSING LEVELS 


DESCRIPTION OF 


MIL-M-38510 AND MlL-STD- 


REQUIRE- 


CLASS 




JAN 








REQUIREMENTS 


883 REQUIREMENTS, METH- 


MENT 


A 


JAN 


Proc- 


JAN 






AND SCREENS 


ODS AND TEST CONDITIONS 






Qualified 


essed 


Rel 


/883B 


/883C 










(JB) 


(JBX) 


(RBX) 


(RB) 


(RC) 


D. Dynamic Test 


















@ 25° C 


Sub Group 4 for (Linear Product 
Mainly) 




X 


X 


X 


X 


X 


X 


E. Functional 


















Test @ 25° C 


Sub Group 7 




X 


X 


X 


X 


X 


X 


F. Switching 


















Test @ 25° C 


Sub Group 9 




X 


X 


X 


X 


N/A 


N/A 


15. Percent Defective al- 


A PDA of 10% is a normal re- 
















lowable (PDA) 


quirement applied against the 
static tests @ 25° (A-1). This is 
controlled by the slash sheets 
for JB & JBX products. For RBX 


















& RB 10% is standard. 


10% 


5% 


X 


X 


X 


X 


N/A 


16. Marking 


Fungus Inhibiting Paint 


1 00% 


As Req'd 


JM38510/ 


M 385 10/ 


M38510/ 


SXXXX/ 


SXXXX/ 










xxxx 


XXXX 


sxxxx 


883B 


8830 










Slash 


Slash 


Sig. 


Sig. 


Sig. 










Sheet # 


Sheet # 


Basic # 


Basic # 


Basic # 


17. X-Ray 


2012 




100% 


N/A 


N/A 


N/A 


N/A 


N/A 


18. External Visual 


2009 


100% 


X 


X 


X 


X 


X 


X 


Quality Conformance 


















Inspection per Method 


















5005 of Mil-Std-883 


















19. Group A 


Electrical Tests-Final Electri- 
cals (#14 above) repeated on a 
sample basis. (Sub Groups 1 
thru i2 as specified.) 


Each Lot 


X 


X 


X 


X 


X 


X 


20. Group B 


Package functional and con- 
structional related test I.E. pack- 
age dimensions, resistance to 
solvents, internal visual & me- 
chanical, bond strength & sol- 
derability. 


Every 6 
week per 
microcircuit 
group 


X 


X 


Gener 


c Data Ava 


lable 




21. Group C 


Die related tests I.E. 1 ,000 hr. op- 


Every 3 
















erating life, temperature cycling, 


months per 


X 


X 


Generic Data Available 






& constant acceleration. 


package 
type 














22 Grniin D 


Panlearta rolsitoH toctc 1 P nH\/ci 

cal dimensions, lead fatigue. 


months per 
















thermal shock, temperature cy- 


package type 


X 


X 


Generic Data Available 






cle, moisture resistance, me- 


















chanical shock, vibration vari- 


















able frequency constant 


















acceleration, & salt atmos- 


















phere. 

















Table 4 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS (Cont'd) 
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BIPOLAR MEMORIES CROSS REFERENCE 



DEVICE 


ORGANIZATION 


PACKAGE* 


FAIRCHILD 


HARRIS 


MMI 


INTERSIL 


AMD 


Tl 


PROMs 


















82S23 


32X8 


F R 


— 


7602-2 


5330 


5600 


27S08 


54S188 


82S115 


512X8 


1 R 


— . . 


7644-2 


— ■ 


— 


— 




82S123 


32X8 


F R 


— 


7603-2 


5331 


5610 


27S09 


54S288 


82S126 


256X4 


F R 


93416 


7610-2 


5300 


5603 


27S10 


54S387 


82S129 


256X4 


F R 


93426 


7611-2 


5301 


5623 


27S11 


54S287 


82S130 


512X4 


F R 


93436 


7620-2 


5305 


5604 


— 




82S131 


512X4 


F R 


93446 


7621-2 


5306 


5624 


— 


• ■ ■ — 


000-100 

0^0 1 OD 


1 Ah 


r,l n 


93443 


7642-2 


OOOd. 


5606 






82S137 


1024X4 


F,l R 


93453 


7643-2 


5353 


5626 






82S140 


512X8 


1 R 


, 93438 


7640-2 


5340 


5606 






82S141 


512X8 


1 R 


93448 


7641-2 


5341 


5625 







82S180 


1024X8 


1 R 


— 


— , 


5380 


— 


— 


— 


82S181 


1024X8 


1 R 


— 


— 


5381 


— 


— 


— 


82S184 


2048X4 


1 R 


— 


— 


— 




— 


— 


QQQ1 ft*^ 
0^0 1 00 


2U4oa4 


1 n 














FPLAs 


















82S100 


16X48X8 


1 R 


93459 


— 


82S100 


— 


27S100 


— 


82S101 


16X48X8 


1 R 


93458 


— 


82S101 


— 


27S101 


— 


PLAs 


















82S200 


16X48X8 


1 R 














82S201 


16X48X8 


1 R 














RAMs 


















54S89 


16X4 


F R 




— 


— 


— 




5489 


54S189 


16X4 


F R 




— 


— 


— 


— 


54189 


54S200 


256X1 


F R 






— 


— 


— . 


54S200 


54S201 


^ODA 1 


F R 












Of OC.U 1 


54S301 


256X1 


F R 












54S301 


82S09 


64X9 


1 R 


93419 












82S10 


1024X1 


F,l R 


93415 






55S08 


2952 


_ 


82S11 


1024X1 


F,l R 


93425 






55S18 


2953 




82S16 


256X1 


F R 


93421 




5531 


5523 


2700 




82S17 


256X1 


F R 


93411 




5530 


5533 


2701 


_ 


82S25 


16X4 


F R 


93403 


0064 


5560 


5501 


3101 


_ 


ROMs 


















82S15 


512X8 
















82S223 


32X8 
















82S224 


32X8 
















82S226 


256X4 
















82S229 


256X4 
















82S230 


512X4 
















82S231 


512X4 
















82S280 


1024X8 
















82S281 


1024X8 

















*NOTE 



R = BeO Flat Pack 

F = Cerdip 

I = Ceramic DIP 
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SijnDtiBS 



LOGIC— 5400 SERIES 













JAN 












JAN 


PROC- 


MIL 








QUAL* 


ESSED 


REL/883 
































O 














< 




< 




< 






JM3o5 10 




Q. 




Q. 




Q. 






SLASH 


Q. 


< 


Q. 


< 


Ql 


< 


DEVICE 




SHEET 


Q 


_j 
Li- 


Q 


u. 


O 


U. 


5400 


Quad 2-lnput NAND Gate 


/00104 


1 


1 


F 


W 


F 


W 


5401 


Quad 2-lnput NAND Gate 


/00107 


1 


1 


F 


W 


F 


W 




with o/c 
















5402 


Quad 2-lnput NOR Gate 


/00401 


1 


1 


F 


W 


F 


W 


5403 


Quad 2-lnput NAND Gate 


/00109 


1 


1 


F 




F 






with o/c 
















5404 


Hex Inverter 


/00105 


1 


1 


F 


W 


F 


w 


5405 


Hex Inverter with o/c 


/00108 


1 


1 


F 


w 


F 


w 


5406 


Hex Inverter w/Buffer/Driver 


/00801 






F 


w 


F 


w 




with o/c 
















5407 


Hex Buffer/Driver with o/c 


/00803 






F 


w 


F 


w 


5408 


Quad 2-lnput AND Gate 


/01601 


1 


1 


F 


w 


F 


w 


5409 


Quad 2-lnput AND Gate 


/01602 


1 


1 


F 


w 


F 


w 




with o/c 
















5410 


Triple 3-lnput NAND Gate 


/00103 


1 


1 


F 


w 


F 


w 


5411 


Triple 3-lnput NAND Gate 


— 










F 


w 


5412 


Triple 3-lnput NAND Gate 


/00106 


_ 


_ 


_ 


_ 


F 


w 




wih o/c 
















5413 


Dual NAND Schmitt Trigger 


/15101 


* 


* 


F 


w 


F 


w 


5414 


Hex Schmitt Trigger 


/1 51 02 






F 


w 


F 


w 


5416 


Hex Inverter Buffer/Driver 


/00802 


_ 


_ 


F 


w 


F 


w 




with o/c 
















5417 


Hex Buffer/Driver with o/c 


/00804 






F 


w 


F 


w 


5420 


Dual 4-lnput NAND Gate 


/00102 


1 


1 


F 


w 


F 


w 


5421 


Dual 4-lnput AND Gate 


— 










F 


w 


5426 


Quad 2-lnput NAND Gate 


/00805 


1 




F 




F 






with o/c 
















5427 


Triple 3-lnput NOR Gate 


/00404 


* 


* 


F 


w 


F 


w 


5428 


Quad 2-lnput NOR Buffer 


/I 6201 










F 


w 


5430 


8-lnput NAND Gate 


/00101 


1 


1 


F 


w 


F' 


w 


5432 


Quad 2-lnput OR Gate 


/16101 










F 


w 


5433 


Quad 2-lnput NOR Buffer 


— 










F 


w 




with o/c 
















5437 


Quad 2-lnput NAND Buffer 


/00302 


1 


1 


F 


w 


F 


w 


5438 


Quad 2-lnput NAND Buffer 


/00303 


1 


1 


F 


w 


F 


w 




with o/c 
















5439 


Quad 2-lnput NAND Buffer 


— 










F 


w 


5440 


Dual 4-lnput NAND Buffer 


/00301 


1 


1 


F 


w 


F 


w 


5442 


BCD-to-Decimal Decoder 


/01001 


1 


1 


F 


w 


F 


w 


5443 


Excess 3-to-Decimal Decoder 


/01002 


1 


1 


F 


w 


F 


w 


5444 


Excess 3-Gray-to-Decimal 


/01003 


1 


1 


F 


w 


F 


w 




Decoder 
















5445 


BCD-to-Decimal Decoder/Driver 


/01004 


_ 


_ 


F 


w 


F 


w 




with o/c 
















5446A 


BCD-to-7 Segment Decoder/ 


/01006 


_ 


_ 


F 


w 


F 


w 




Driver 
















5447A 


BCD-to-7 Segment Decoder/ 


/01007 






F 


w 


F 


w 




Driver 
















5448 


BCD-to-7 Segment Decoder/ 


/01008 






F 


w 


F 


w 




Driver 
















5450 


Expandable Dual 2-Wide 2- 


/00501 


1 


1 


F 


w 


F 


w 




Input A01 
















5451 


Dual 2-Wide 2-lnput A01 Gate 


/00502 


1 


1 


F 


w 


F 


w 


5453 


4-Wide 2-lnput A01 Gate 


/00503 


1 


1 


F 


w 


F 


w 




(Expandable) 
















5454 


4-Wide 2-lnput A01 Gate 


/00504 


1 


1 


F 


w 


F 


w 


5455 


2-Wide 4-lnput A01 Gate 


/04005 















NOTE 

Per QPL 38510-28 dated 1 Apr. 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In process 
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LOGIC— 5400 SERIES (Contd) 







uMacSO lU 

Ci ACU 

SHEET 


JAN 
QUAL* 


JAN 
PROC- 
ESSED 


MIL 

REL/883 


0. 




FLATPACK 


bip 


FLATPACK 


DIP 


FLATPACK 


5460 


Dual 4-lnput Expander 




— 








c 
r 


W 


5470 


J-K Flip-Flop 


/00206 


1 


1 


F 


W 


F 


W 


5472 


J-K Master-Slave Flip-Flop 


/00201 


1 




F 


W 


F 


w 


5473 


Dual J-K Master-Slave Flip-Flop 


/00202 


1 




F 


w 


F 


w 


5474 


Dual D-Type Edge-Triggered 


/00205 


1 




F 


w 


F 


w 




Flip-Flop 
















6475 


Quad Bistable Latch 


/01501 


1 




F 


w 


F 


w 


5476 


Dual J-K Master-Slave Flip-Flop 


/00204 


1 




F 


w 


F 


w 


5477 


Quad Bistable Latch 


/01502 


— 






w 




w 


5480 


Gated Full Adder 


— 


— 








F 


w 


5483 


4-Bit Binary Full Adder 


/00602 


1 




F 


w 


F 


w 


5485 


4-Bit Magnitude Comparator 


/I 5001 


1 




F 


w 


F 


w 


5486 


Quad 2-lnput Exclusive-OR Gate 


/00701 


1 




F 


w 


F 


w 


5490 


Decade Counter 


/01307 


* 




F 


w 


F 


w 


5491 


8-Bit Shift Register 


— 










F 


w 


5492 


Divide-by-Twelve Counter 


/01301 


1 




F 


w 


F 


w 


5493 


4-Bit Binary Counter 


/01302 


1 




F 


w 


F 


w 


5494 


4-Bit Shift Register (PISO) 




— 








F 


w 


5495 


4-Bit Left-Right Shift Register 


/00901 


1 




F 




F 


w 


5496 


5-Bit Shift Register 


/00902 


1 


1 


F 


w 


F 


w 


54100 


4-Bit Bistable Latch (Dual) 


— 


— 








F 


w 


54107 


Dual J-K Master-Slave 


/00203 


1 




F 




F 






Flip-Flop 
















54109 


Dual J-K Positive Edge- 


— 


— 








F 


w 




Triggered Flip-Flop 
















54116 


Dual 4-Bit Latch with Clear 


/01503 


2 




1 




1 




54121 


Monostable Multivibrator 


/01201 


1 




F 


w 


F 


w 


54122 


Retriggerable Monostable 


/01202 
















Multivibrator 
















54123 


Retriggerable Monostable 


/01203 


1 


1 


F 


w 


F 


w 




Multivibrator 
















54125 


Quad Bus Buffer Gate 


/I 5301 


2 


2 


F 


w 


F 


w 




w/Tri-State Outputs 
















54126 


Quad Bus Buffer Gate 


/I 5302 


2 


2 


F 


w 


F 


w 




w/Tri-State Outputs 
















54128 


Quad 2-lnput NOR Buffer 




— 








F 


vv 


54132 


Quad Schmitt Trigger 


/15103 


* 




F 


w 


F 


w 


54145 


BCD-to-Decimal Decoder/Driver 


/01005 


— 




F 


w 


F 


w 




with o/c 
















54147 


10-Line to 4-Llne Priority 


/I 5601 




* 


F 


w 


F 


w 




Encoder 
















54148 


8-Line to 3-Line Priority 


/I 5602 


* 


* 


F 


w 


F 


w 




Encoder 
















54150 


16-Line to 1-Line Mux 


/01401 


2 




1 




1 




54151 


8-Line to 1-Line Mux 


/01406 


2 


2 


F 


w 


F 


w 


54152 


8-Line to 1-Line Mux 


— 


— 








F 


w 


54153 


Dual 4-Line to 1-Line Mux 


/01403 


2 


2 


F 


w 


F 


w 


54154 


4-Line to 16-Line Decoder/ 


/I 5201 


* 




1 




1 


Q 




Denriux 
















54155 


Dual 2-Line to 4-Line 


/I 5202 


2 


2 


F 


w 


F 


w 




Decoder/Demux 
















54156 


Dual 2-Line to 4-Line 


/I 5203 


2 


2 


F 


w 


F 


w 




Decoder/Demux 
















54157 


Quad 2-lnput Data Selector 


/01405 


1 


1 


F 


w 


F 


w 




(non-inv.) 
















54158 


Quad 2-lnput Data Selector 












F 


w 




(inv.) 
















54160 


Synchronous 4-Bit Decade 


/01303 


1 


1 


F 


w 


F 


w 




Counter 

















NOTE 

Per GPL 38510-28 dated 1 Apr. 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In process 
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BignDlics 



LOGIC— 5400 SERIES (Cont d) 













JAN 












JAN 


PROC- 


MIL 








QUAL 


ESSED 


REL/883 










































JM38510 




< 




< 




< 






SLASH 




1- 




K- 




1- 


DEVICE 


DESCRIPTION 


SHEET 




< 
-1 




< 
-i 




< 
-1 








O 


u. 


o 


u. 


o 


u. 


54161 


Synchronous 4-Bit Binary 


/01306 


1 


1 


F 


W 


F 


W 




Counter 
















54162 


Synchronous 4-Bit Decade 


/01305 


1 


1 


F 


W 


F 


w 




Counter 
















54163 


Synchronous 4-Bit Binary 


/01304 


1 


1 


F 


w 


F 


w 




Counter 
















54164 


8-Bit Parallel-Out Serial 


/00903 


1 


— 


F 


— 


F 


— 




Shift Register 
















54165 


Parallel-Load 8-Bit Shift 


/00904 


* 


* 


F 


w 


F 


w 




Register 




— 


— 


— 


— 


F 


w 


54166 


8-Bit Shift Register 


— 


— 


— 


— 


— 


F 


— 


54170 


4X4 Register File 


/01801 














54174 


Hex D-Type Flip-Flop 


/01701 


1 


1 


F 


w 


F 


w 




with Clear 
















54175 


Quad D-Type Edge-Triggered 


/01702 


1 


1 


F 


w 


F 


w 




Flip-Flop 
















54180 


8-Bit Odd/Even Parity Checker 


/01901 


— 


2 


F 


w 


F 


w 


54181 


4-Bit Arithmetic Logic Unit 


/01101 


1 


— 


1 


— 


1 


— 


54182 


Look-Ahead Carry Generator 


/01102 


1 


1 


F 


w 


F 


w 


54190 


Synchronous Up/Down Counter 


— 


— 


— 


— 


— 


* 






(BCD) 
















54191 


Synchronous Up/Down Counter 


— 


— 


— 


— 


— 


* 


* 




(Binary) 
















54192 


Synchronous Decade Up/Down 


/01308 


* 


* 


F 


w 


F 


w 




Counter 
















54193 


Synchronous 4-Bit Binary 


/01309 


* 


* 


F 


w 


F 


w 




Up/Down Counter 
















54194 


4-Bit Bidirectional Universal 


/00905 


* 


* 


F 


w 


F 


w 




Shift Register 
















54195 


4-Bit Parallel-Access Shift 


/00906 


* 


* 


F 


w 


F 


w 




Register 
















54198 


8-Bit Shift Register 


— 


— 


— 


— 


— 


1 


Q 


54199 


8-Bit Shift Register 


— 














54221 


Dual Monostable Multivibrator 


— 










F 


w 


54279 


Quad S-R Latch 


— 










F 


w 


54298 


Quad 2-lnput Mux with Storage 


— 










F 


w 


54365 


Hex Buffer w/Common Enable 


/1 6301 


* 














(3-State) 
















54366 


Hex Buffer w/Common Enable 


/16302 










F 


w 




(3-State) 
















54367 


Hex Buffer, 4-Bit and 2-Bit 


/I 6303 










F 


w 




(3-State) 
















54368 


Hex Buffer, 4-Bit and 2-Bit 


/16304 










F 


w 




(3-State) 

















NOTE 

Per QPL 38510-28 dated 1 Apr. 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In process 



signotics 
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LOGIC— 54H SERIES 













JAN 












JAN 


PROC- 


MIL 








QUAL 


ESSED 


REL/883 




























(J 














JM38510 




< 

Ql 




< 




< 

QL 






SLASH 




1- 








1- 


DEVICE 


DESCRIPTION 


SHEET 




< 
-1 


OL 


< 




< 






O 


u. 


Q 


u. 




LL 


54H00 


Quad 2-lnput NAND Gate 


/ 02304 


1 


1 


F 


W 


F 


w 


54H01 


Quad 2-lnput NAND Gate 


/02306 


1 


1 


F 


w 


F 


w 




with o/c 
















54H04 


Hex Inverter 


/02305 


1 


1 


F 


w 


F 


w 


54H05 


Hex Inverter with o/c 


— 


— 


— 


— 


— 


F 


w 


54H08 


Quad 2-lnput AND Gate 


/15501 




— 


F 


— 


F 


w 


54H10 


Triple 3-lnput NAND Gate 


/02303 


1 


1 


F 


w 


F 


w 


54H11 


Triple 3-lnput NAND Gate 


/15502 




— 


F 


— 


F 


w 


54H20 


Dual 4-lnput NAND Gate 


/02302 


1 


1 


F 


w 


F 


w 


54H21 


Dual 4-lnput AND Gate 


/I 5503 




— 


F 


— 


F 


w 


54H22 


Dual 4-lnput NAND Gate 


/02307 


1 


— 


F 


w 


F 


w 




with o/c 
















54H30 


8-lnput NAND Gate 


/02301 


1 


1 


F 


w 


F 


w 


54H40 


Dual 4-lnput NAND Buffer 


/02401 


1 


1 


F 


w 


F 


w 


54H50 


Expandable Dual 2-Wide 


/04001 




1 


F 


w 


F 


w 




2-lnput A01 
















54H51 


Dual 2-Wide 2-lnput A01 Gate 


/04002 


1 


1 


F 


w 


F 


w 


54H52 


Expandable 4-Wide 2-2-2-3 


— 


— 


— 


— 


— 


F 


w 




Input AND-OR Gate 
















54H53 


4-Wide 2-lnput A01 Gate 


/04003 


1 


1 


F 


w 


F 


w 




(Expandable) 
















54H54 


4-Wide 2-lnput A01 Gate 


/04004 


1 


1 


F 


w 


F 


w 


54H55 


2-Wide 2-lnput A01 Gate 


/04005 


1 


1 


F 


w 


F 


w 


54H60 


Dual 4-lnput Expander 


— 


— 


— 


— 


— 


F 


w 


54H61 


Triple 3-lnput Expander 


— 


— 




— 


— 


F 


w 


54H62 


3-2-2-3 Input AND-OR 


— 


— 


— 


— 


— 


F 


w 




Expander 
















54H71 


J-K Master-Slave Flip-Flop 


— 


— 


— 


— 


— 


F 


w 




with AND-OR Inputs 
















54H72 


J-K Master-Slave Flip-Flop 


/02201 


1 


1 


F 


w 


F 


w 


54H73 


Dual J-K Master-Slave 


/02202 


1 


1 


F 


w 


F 


w 




Flip-Flop 
















54H74 


Dual D-Type Edge-Triggered 


/02203 


1 


1 


F 


w 


F 


w 




Flip-Flop 
















54H76 


Dual J-K Master-Slave 


/02204 






F 


w 


F 


w 




Flip-Flop 
















54H101 


J-K Negative Edge-Triggered 


/02205 






F 


w 


F 


w 




Flip-Flop 
















54H102 


iJ-K Npofltivp FHnp-TrinnprpH 












F 


w 




Flip-Flop 
















54H103 


Dual J-K Negative Edge- 


/02206 


1 


1 


F 


w 


F 


w 




Triggered Flip-Flop 
















54H106 


Dual J-K Negative Edge- 












F 


w 




Triggered Flip-Flop 
















54H108 


Dual J-K Negative Edge- 












F 






Triggered Flip-Flop 

















NOTE 

Per QPL 38510-28 dated 1 April 1977. 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
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Signotics 



LOGIC— 54LS SERIES 



DEVICE 


DESCRIPTION 


JM38510 
SLASH 
SHEET 


JAN 
QUAL 


JAN 
PROC- 
ESSED 


MIL 
REL/883 


DIP 


FLATPACK 


DIP 


FLATPACK 


DIP 


FLATPACK 


54LS00 


Quad 2-lnput NAND Gate 


/30001 


n 

d. 


d 


c 
r 


w 


r 


\A/ 
W 


54LS01 


Quad 2-lnput NAND Gate 


— 






F 


W 


r 


\AI 
W 




with o/c 
















54LS02 


Quad 2-lnput NOR Gate 


/30301 


2 


2 


F 


W 


F 


W 


54LS03 


Quad 2-lnput NAND Gate 


/30002 


1 


1 


F 


W 


F 


w 




with o/c 
















54LS04 


Hex Inverter 


/30003 


1 


1 


F 


W 


F 


W 


54LS05 


Hex Inverter with o/c 


/30004 


1 


1 


F 


W 


F 


W 


54LS08 


Quad 2-lnput AND Gate 


/31004 


o 


d 


F 


w 


F 


w 


54LS09 


Quad 2-lnput AND Gate 


— 










F 


\A/ 

w 




with o/c 
















54LS10 


Triple 3-lnput NAND Gate 


/30005 


i 
1 


•i 

1 


r 


VA/ 

w 


n 
r 


\A/ 

w 


54LS11 


Triple 3-lnput NAND Gate 


/31001 


o 

d. 


d 


r 


w 


c 
r 


\A/ 
W 


54LS12 


Triple 3-lnput NAND Gate 


/30006 


-1 
1 


1 


r- 

r 


\AI 

w 


c 
r 


\A/ 
W 




with o/c 
















54LS13 


Dual NAND Schmitt Trigger 


/31301 






F 


W 


F 


w 


54LS14 


Hex Schmitt Trigger 


/31302 






F 


W 


F 


w 


54LS15 


Triple 3-lnput AND Gate 


/31002 


o 
c. 


d 


r 


\A/ 

vv 


c 
r 


vv 




with o/c 
















54LS20 


Dual 4-lnput NAND Gate 


/30007 


1 


1 


r 


\A/ 

w 


c 
r 


\A/ 

w 


54LS21 


Dual 4-lnput AND Gate 


/31003 


2 


2 


F 


\A/ 

w 


r 


\AI 
W 


54LS22 


Dual 4-lnput NAND Gate 


/30008 


1 


1 


F 


w 


F 


w 




with o/c 
















54LS26 


Quad 2-lnput NAND Gate 


/32101 






F 


W 


F 


W 




with o/c 
















54LS27 


Triple 3-lnput NOR Gate 


/30302 


2 


2 


F 


W 


c 
r 


\A/ 
W 


54LS28 


Quad 2-lnput NOR Buffer 


/30204 






F 


W 


r 


\AI 
W 


54LS30 


8-lnput NAND Gate 


/30009 


2 


2 


F 


W 


F 


\AI 
W 


54LS32 


Quad 2-lnput OR Gate 


/30501 


2 


2 


F 


W 


F 


W 


54LS33 


Quad 2-lnput NOR Buffer 












F 


W 




with o/c 
















54LS37 


Quad 2-lnput NAND Buffer 


/30202 


2 


2 


F 


w 


F 


W 


54LS38 


Quad 2-lnput NAND Buffer 


/30203 






F 


\A/ 

w 


F 


W 




with o/c 
















54LS40 


Dual 4-lnput NAND Buffer 


/30201 


2 


2 


F 


w 


F 


w 


54LS42 


BCD-to-Decimal Decoder 


/30703 










F 


w 


54LS51 


Dual 2-Wide 2-lnput A01 Gate 


/03401 




d 


c 
r 


w 


F 


w 


54LS54 


4-Wide 2-lnput A01 Gate 


/30402 




2 


F 


w 


F 


w 


54LS55 


2-Wide 4-lnput A01 Gate 


— 










r 


lA/ 

w 


54LS73 


Dual J-K Master-Slave 


/30101 










F 


w 




Flip-Flop 
















54LS74 


Dual D-Type Edge-Triggered 


/30102 


* 




F 


w 


F 


w 




Fllp-Flop 
















54LS75 


Quad Bistable Latch 









F 


w 


F 


w 


54LS76 


Dual J-K Master-Slave 


/30110 






F 


w 


F 


w 




Flip-Flop 
















54LS78 


Quad Bistable Latch 


— 










F 


w 


54LS83A 


4-Bit Binary Full Adder 


/31201 


* 




F 


w 


F 


w 


54LS85 


4-Bit Magnitude Comparator 


/31101 




* 


F 


w 


F 


w 


64LS86 


Quad 2-lnput Exclusive-OR 


/30502 






F 


w 


F 


w 




Gate 
















54LS90 


Decade Counter 


/31501 




* 


F 


w 


F 


w 


54LS92 


Divide-by-Twelve Counter 


/31510 




* 


F 


w 


F 


w 


54LS93 


4-Bit Binary Counter 


/31502 


* 




F 


w 


F 


w 


54LS95 


4-Bit Left-Right Shift 


/30603 






F 


w 


F 


w 




Register 
















54LS96 


5-Bit Shift Register 


/30604 






F 


w 


F 


w 



NOTE 

Per QPL 38510-28 dated 1 April 1977. 

1 = Level 1 Qualification 

2 = Level 2 Qualification 



signiitiCB 



LOGIC— 54LS SERIES (Contd) 













JAN 












JAN 


PROC- 


MIL 








QUAL 


ESSED 


REL/883 












O 














O 




O 






«f IVI009 1 1/ 








< 

Q. 










SLASH 














DEVICE 


DESCRIPTION 


once 1 


Q. 


3 


0. 


< 




< 








Q 


u. 


o 


U. 


Q 


u. 


54LS107 


Dual J-K Master-Slave 
Fllp-Flop 


/30108 






F 


W 


F 


W 


54LS109 


Dual J-K Positive Edge- 
Triggered Flip-Flop 


/30109 


* 


* 


F 


W 


F 


w 


54LS112 


Dual J-K Negative Edge- 
Triggered Flip-Flop 


/30103 


* 


* 


F 


W 


F 


w 


54LS113 


Dual J-K Negative Edge- 
Triggered Flip-Flop 


/30104 






F 


W 


F 


w 


54LS114 


Dual J-K Negative Edge- 
Triggered Flip-Flop 


/30105 






F 


W 


F 


w 


54LS122 


Retriggerable Monostable 
Multivibrator 


/31403 














54LS125 


Quad Bus Buffer Gate 
w/Tri-State Outputs 


/32301 










F 


w 


54LS126 


Quad Bus Buffer Gate 
w/Tri-State Outputs 


/32302 


* 


* 






F 


w 


54LS132 


Quad Schmitt Trigger 


/31303 


* 


* 


F 


w 


F 


w 


54LS136 


Quad Exclusive-OR with o/c 












F 


w 


54LS138 


3-to-8 Line Decoder/Demux 


/30701 










F 


w 


54LS139 


Dual 2-to-4 Line Decoder/ 
Demux 


/30702 








* 


F 


w 


54LS145 


BCD to Decimal Decoder/Dye 






T 


— 


— 


F 


w 


54LS151 


8-Line to 1-Line Mux 




- 








* 




54LS153 


Dual 4-Line to 1-Line Mux 


/30902 






F 


w 


p 


w 


54LS154 


4-Line to 16-Line Decoder/ 
Demux 




— 




— 


— 


1 


Q 


54LS155 


Dual 2-Line to 4-Line 
Decoder/Demux 




— 


— 


— 


— 


F 


w 


54LS157 


Quad 2-lnput Data Selector 
(non-inv.) 


/30903 


* 


* 


F 


w 


F 


w 


54LS158 


Quad 2-lnput Data Selector 
(inv.) 


/30904 




* 


F 


w 


F 


w 


54LS160 


Synchronous 4-Bit Decade 
Counter 


/31503 






* 




F 


w 


54LS161 


Synchronous 4-Bit Binary 
Counter 


/31504 






F 


w 


F 


w 


54LS162 


Synchronous 4-Bit Decade 
Counter 


/31611 








* 


F 


w 


54LS163 


Synchronous 4-Bit Binary 
Counter 


/31512 








* 


F 


w 


54LS164 


8-Bit Parallel-Out Serial 
Shift Register 


/30605 


* 


* 


F 


w 


F 


w 


54LS170 


4X4 Register File 




— 


— 






F 


w 


54LS173 


Quad D-Type Flip-Flop 
(Tri-State) (8T10) 


— , 










r 


vv 


54LS174 


Hex D-Type Flip-Flop 

Willi V/lcJar 


/30106 


* , 




F 


w 


F 


w 


54LS175 


Quad D-Type Edge-Triggered 
Flip-Flop 


/30107 


* 




F 


w 


F 


w 


54LS181 


4-Bit Arithmetic Logic Unit 


/038G1 


2 




1 




1 


Q 


54LS190 


Synchronous Up/Down Counter 
(BCD) 


/31513 






F 


w 


F 


w 


54LS191 


Synchronous Up/Down Counter 
(Binary) 


/315G9 


* 




F 


w 


F 


w 



NOTE 

Per QPL 38510-28 dated 1 April 1977. 

1 = Level 1 Qualification 

2 = Level 2 Qualification 



322 



SiOnHtiES 



LOGIC— 54LS SERIES (Cont d) 













JAN 












JAN 


PROC- 


MIL 








QUAL 


ESSED 


REL/883 




























o 




O 




o 














< 

0. 




< 

(X. 






SLASH 




1- 


Q. 








DEVICE 


DESCRIPTION 


SHEET 




u> 


Q 




Q 


— ^ 


54LS192 


Synchronous Decade Up/Down 


/31507 






F 


w 


F 


w 




Counter 
















54LS193 


Synchronous 4-Bit Binary 


/31508 


* 


* 


F 


w 


F 


w 




Up/Down Counter 
















54LS194 


4-Bit Bidirectional Universal 


/30601 


* 














Shift Register 
















54LS195 


4-Bit Parallel-Access Shift 


/30602 


* 














Register 
















54LS196 


Presettable Decade Counter/ 


/31601 






* 


* 




* 




Latch (8290) 
















54LS197 


Presettable Binary Counter/ 


/31602 


* 


* 


* 


* 


* 


* 




Latch (8291) 
















54LS221 


Dual Monostable Multivibrator 


/31402 


■ 


* 










54LS251 


Data Selector/Mux with 


/30905 


* 


* 


* 


* 


* 


* 




3-State Outputs 
















54LS253 


Dual 4-Line to 1-Line Data 


/30908 




★ 


F 


w 


F 


w 




Selector/Mux 
















54LS257 


Quad 2-Line to 1-Line Data 


/30906 






F 


w 


F 


w 




Selector/Mux 
















54LS258 


Quad 2-Line to 1-Line Data 


/30907 




* 






F 


w 




Selector/Mux 
















54LS260 


Dual 5-lnput NOR Gate 


— 





— 


— 


— 


F 


w 


54LS261 


2X4 Parallel Binary Multiplier 


— 


— 


— 


— 


— 


F 


w 


54LS266 


Quad Exclusive-NOR Gate 


/30303 


2 


2 


F 


w 


F 


w 


54LS279 


Quad S-R Latch 


— 


— 


— 


— 


— 


F 


w 


54LS280 


9-Bit Odd/Even Parity 


— 


— 


— 


— 


— 


* 


* 




Generator/Checker 
















54LS283 


4-Bit Adder 


/31202 


* 


* 


* 


* 


F 


w 


54LS290 


Decade Counter 


/32003 




* 


F 


w 


F 


w 


54LS293 


4-Bit Binary Counter 


/32004 


★ 


* 


F 


w 


F 


w 


54LS295A 


4-Bit Right-Shift Left-Shift 


/30606 




* 


, * 


* 


F 


w 




Register 
















54LS298 


Quad 2-lnput Mux with Storage 


— 


— 


— 


— 


— 


F 


w 


54LS365 


Hex Buffer w/Connmon Enable 


/32201 


* 


* 


* 




F 


w 




(3-State) 
















54LS366 


Hex Buffer w/Common Enable 


/32202 










F 


w 




(3-State) 
















54LS367 


Hex Buffer, 4-Bit and 2-Bit 


/32203 




* 






F 


w 




(3-State) 
















54LS368 


Hpx Biiffpr 4-Bit and 2-Rit 


/32204 










F 


w 




(3-State) 
















54LS375 


Quad Latch 












F 


w 


54LS386 


Exclusive-OR Gate 












F 


w 


54LS395 


4-Bit Cascadeable Shift 


/30607 










F 


w 




Register (3-State) 
















54LS445 


BCD to Decimal Decoder/Dye 












F 


w 


54LS670 


4X4 Register File (Tri-State) 












F 


w 



NOTE 

Per QPL 38510-28 dated 1 April 1977. 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
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LOGIC— 54S SERIES 













JAN 












JAN 


PROC- 


MIL 








QUAL 


ESSED 


REL/883 




























O 








O 






JM38510 




< 

Q. 




< 
a 




< 
Q. 






SLASH 


Gl 


< 


a 


< 


Q. 


Urn 


DEVICE 


DESCRIPTION 


SHEET 


O 


mJ 
IL. 


O 




Q 


-ml 
U. 


54S00 


Quad 2-lnput NAND Gate 


/07001 


1 


1 


F 


w 


F 


w 


54S02 


Quad 2-lnput NOR Gate 


/07301 


2 


2 


F 


w 


F 


w 


54S03 


Quad 2-lnput NAND Gate 


/07002 


2 


2 


F 


w 


F 


w 




with o/c 
















54S04 


Hex Inverter 


/07003 


1 


1 


F 


w 


F 


w 


54S05 


Hex Inverter with o/c 


/07004 


1 


1 


F 


w 


F 


vv 


54S08 


Quad 2-lnput AND Gate 


/08003 






F 


w 


F 


w 


54S09 


Quad 2-lnput AND Gate 


/08004 


— 


— 


— 


— 


F 


w 




with o/c 
















54S10 


Triple 3-lnput NAND Gate 


/07005 


2 


2 


F 


w 


F 


w 


54S11 


Triple 3-lnput NAND Gate 


/08001 


2 


2 


F 


w 


F 


w 


54S15 


Triple 3-lnput AND Gate 


/08002 


2 


2 


F 


w 


F 


w 




with o/c 
















54S20 


Dual 4-lnput NAND Gate 


/07006 


2 


2 


F 


w 


F 


w 


54S22 


Dual 4-lnput NAND Gate 


/07007 


1 


1 


F 


w 


F 


w 




with o/c 
















54S30 


8-lnput NAND Gate 


/07008 














54S32 


Quad 2-lnput OR Gate 




— 


— 


— 


— 


F 


w 


54S40 


Dual 4-lnput NAND Buffer 


/07201 


2 


2 


F 


w 


F 


w 


54S51 


Dual 2-Wide 2-lnput 


/07401 


2 


2 


F 


w 


F 


w 




A01 Gate 
















54S64 


4-2-3-2 Input A01 Gate 


/07402 


2 


2 


F 


w 


F 


w 


54S65 


4-2-3-2 Input A01 Gate 


/07403 


2 


2 


F 


w 


F 


w 


54S74 


Dual D-Type Edge-Triggered 


/07101 


2 


2 


F 


w 


F 


w 




Flip-Flop 
















54S85 


4-Bit Magnitude Comparator 


/08201 


* 


— 


F 


— 


F 


— 


54S86 


Quad 2-lnput Exclusive-OR Gate 


/07501 


2 


2 


F 


w 


F 


w 


54S112 


Dual J-K Negative Edge- 


/07102 


— 


— 


— 


— 


F 


w 




Triggered Flip-Flop 
















54S113 


Dual J-K Negative Edge- 


/07103 


— 


— 


— 


— 


F 


w 




Triggered Flip-Flop 
















54S114 


Dual J-K Negative Edge- 


/07104 


— 


— 


— 


— 


F 


w 




Triggered Flip-Flop 
















54S133 


13-lnput NAND Gate 


/07009 


2 


2 


F 


w 


F 


w 


54S134 


1 2-lnput NAND Gate w/Tri- 


/07010 


2 


2 


F 


w 


F 


w 




State Outputs 
















54S135 


Quad Exclusive-OR/NOR Gate 


/07502 














54S138 


3-to-8 Line Decoder/Demux 


/07701 














54S139 


Dual 2-to-4 Line Decoder/ 


/07702 


— 


— 


— 


— , 


F 


w 




Demux 
















54S140 


Dual 4-lnput NAND Line Driver 


/08101 


2 


2 


F 


w 


F 


w 


54S151 


8-Line to 1-Line Mux 


/07901 


2 


2 


F 


w 


F 


w 


54S153 


Dual 4-Line to 1-Line Mux 


/07902 


2 


2 


F 


w 


F 


w 


54S157 


Quad 2-lnput Data Selector 


/07903 


2 


2 


F 


w 


F 


w 




(non.inv.) 
















54S158 


Quad 2-lnput Data Selector 


/07904 






F 


w 


F 


w 




(inv.) 
















54S174 


Hex D-Type Flip-Flop with 


/07106 
















Clear 
















OtO 1 1 


Quad D-Type Edge-Triggered 


/UflKJO 
















Flip-Flop 
















54S181 


4-Bit Arithmetic Logic Unit 


/07801 






1 




1 




54S182 


Look-Ahead Carry Generator 


/07802 














54S194 


4-Bit Bidirectional Universal 


/07601 
















Shift Register 
















54S195 


4-Bit Parallel-Access Shift 


/07602 
















Register 

















NOTE 

Per GPL 38510-28 dated 1 April 1977. 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
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LOGIC— 54S SERIES (Contd) 



DEVICE 


DESCRIPTION 


JM38510 
SLASH 
SHEET 


JAN 
QUAL 


JAN 
PROC- 
ESSED 


MIL 
REL/883 


DIP 

FLATPACK 


DIP 

FLATPACK 


DIP 

FLATPACK 


54S251 


Data Sp|prtor/MiJX with ^^-Statp 

ia/CllCI vjwl wwlw 1 / IVI Willi O wLCllW 


708905 










Oi itni itQ 










54S253 


Dual ^-1 inp tn 1-1 inp Data 








F W 




Selector/Mux 










54S257 


Quad 2-Line to 1-Line Data 


/07906 










Selector/Mux 










54S258 


Quad 2-Lint to 1-Line Data 


/07907 










Selector/Mux 










54S260 


Dual 5-lnput NOR Gate 








F W 


54S280 


9-Bit Odd/Even Parity 


/07703 










Generator/Checker 










54S350 


4/6 Bit Shifter-Tri-State 








F — 



NOTE 

Per QPL 38510-28 dated 1 Apr. 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 



signDtics 
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LOGIC— 8200/9300/9600 SERIES 



UbVlUt 


DESCRIPTION 


JM38510 

CI ACU 

oLAoli 
oHEET 


JAN 
QUALIFIED"^ 


JAN 
PROCESSED 


MIL 
REL/883 
MIL TEMP 


Dip 


rial 

Pack 


Dip 


Flat 
Pack 


Dip 


Flat 
Pack 


8200 


Dual 5-Bit Buffer Register 


— 


— 


— 


— • 


— 


1 


Q 


8201 


Dual 5-Bit Buffer Register with D Inputs 






— 


— 


— 


1 


Q 


8202 


10-Bit Buffer Register 


— 


— 


— 


— ■ 


— 


1 


Q 


8203 


10-Bit Buffer Register with D Inputs 


— 


— 


— 


— 


— 


1 


Q 


8230 


8-lnput Digital Multiplexer 


/01402 


* 


* 


F 


W 


F 


W 


8231 


8-lnput Digital Multiplexer 


— 


— 


— 


— 


— 


F 


W 


8232 


8-lnput Digital Multiplexer 


— 


— 


— 


— 


— 


F 


W 


8233 


2-lnput 4-Bit Digital Multiplexer 


— 


— 


— 


— ■ 


— 


F 


W 


8234 


2-lnput 4-Bit Digital Multiplexer 




— 


— 


— 


— 


F 


W 


8235 


2-lnput 4-Bit Digital Multiplexer 




— 


— 


— 


— 


F 


W 


8241 


Quad Exclusive-OR Gate 


— 


— 


— 


— 


— 


F 


W 


8242 


Quad Exclusive-NOR Gate 




— 


— 


— 


— 


F 


W 


8243 


8-Bit Position Scaler 


_ 


— 


— 


— 


— 


1 


Q 


8250 


Binary-to-Octal Decoder 


/15204 


2 


2 


F 


w 


F 


W 


8251 


BCD-to-Decimal Decoder 


/I 5205 


2 


2 


F 


w 


F 


W 


8252 


BCD-to-Decimal Decoder 


/I 5206 


2 


2 


F 


w 


F 


W 


8260 


Arithmetic Logic Unit 


— 


— 


— 


— 


— ■ 


1 


Q 


8261 


Fast Carry Extender 


— 


— 


— 


— 


— 


F 


W 


8262 


9-Bit Parity Generator and Checker 


— 


— 


— 


— 


— 


F 


W 


8263 


3-lnput 4-Bit Digital Multiplexer 




— 


— 


— 


— 


1 


Q 


8264 


3-lnput 4-Bit Digital Multiplexer 




— 


— 


— 


— 


1 


Q 


8266 


2-lnput 4-Bit Digital Multiplexer 


— 


— 


— 


— 


— 


F 


W 


8267 


2-lnput 4-Bit Digital Multiplexer 


— 


— 


— 


— 


— 


F 


W 


8268 


Gated Full Adder 


_ 


— 


— 


— 


— 


F 


Q 


8269 


4-Bit Comparator 




— 


— 


— 


— 


F 


w 


8270 


4-Bit Shift Register 


— 


__ 


— 


— 


— 


F 


W 


8271 


4-Bit Shift Register 


— 


— 


— 


— 


— 


F 


W 


8273 


10-Bit Serial-ln, Parallel-Out Shift Register 


— 


— 


— 


— 


— 


F 


W 


8274 


10-Bit Parallel-ln, Serial-Out Shift Register 


— 


— 


— 


— 


— 


F 


W 


8275 


Quad Bistable Latch 




— 


— 


— 


— 


F 


W 


8276 


8-Bit Serial Shift Register 


— 


— 


— 


— 


— 


F 


— 


8277 


Dual 8-Bit Shift Register 


— 


— 


— 


— 


— 


F 


— 


8280 


Presettable Decade Counter 


— 


— 


— 


— 


— 


F 


w 


8281 


Presettable Binary Counter 


— 


— 


— 


— 


— 


F 


w 


8284 


Binary Up/Down Counter 




— 


— 


— 


— 


F 


w 


8285 


Decade Up/Down Counter 


_ 


— 


— 


— 


— 


F 


w 


8288 


Divide-by-Twelve Counter 




— 


— 


— 


— 


F 


w 


8290 


Presettable High Speed Decade Counter 




— 


— 


— 


— 


F 


w 


8291 


Presettable High Speed Binary Counter 




— 


— 


— 


— 


F 


w 


8292 


Presettable Low Power Decade Counter 


— 


— 


— 


— 


— 


F 


w 


8293 


Presettable Low Power Binary Counter 


__ 










F 


w 


9300 


4-Bit Shift Register 


/I 5901 






F 


w 


F 


w 


9301 


BCD to Decimal Decoder 


/1 5206 


2 


2 


F 


w 


F 


w 


9308 


Dual 4-Bit Latch w/Clear 


— 










1 


Q 


9309 


Dual 4-lnput Multiplexer 


/01404 


1 


1 


F 


w 


F 


w 


9310 


4-Bit Decade Counter 












F 


w 


9312 


8-lnput Digital Multiplexer 


/01402 






F 


w 


F 


w 


9316 


4-Bit Binary Counter 












F 


w 


9322 


Data Selector-Multiplexer 












F 


w 


9324 


5-Bit Comparator 


/1 5002 


* 




F 


WF 


W 




9334 


8-Bit Addressable Latch 


/1 6001 










F 


w 


9602 


Dual Monostable Multivibrator 








F 


W 


F 


w 



NOTE 

Per QPL 38510-28 dated 1 Apr. 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
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LOGrC— 8T INTERFACE SERIES 



DEVICE 


DESCRIPTION 


JAN 
M38510 
SHEET 


MIL REL/883 
MIL TEMP 


Dip 


Flat 
Pack 


8T04 


7-Segment Decoder Display Driver (Active-Low Outputs) 





F 


W 


8T05 


7-Segment Decoder Display Driver (Active-Hi Outputs) 





F 


w 


8TG6 


7-Segment Decoder Display Driver (Active-Low Outputs) 





F 


w 


8T09 


Quad Bus Driver with Tri-State Outputs 





F 


w 


8T10 


Quad D-Type Bus Latch (Tri-State) 





F 


w 


8T13 


Dual Line Driver 





F 


w 


8T14 


Triple Line Receiver/Schmitt Trigger 





F 


w 


8T18 


Dual 2-lnput NAND (High Voltage to TTL Interface) 





F 


w 


8T20 


Bidirectional Monostable Multivibrator (Diff. Input) 





* 




8T22 


Retriggerable Monostable Multivibrator (54122/9601) 





F 


w 


8T26A 


Quad Bus Driver/Receiver (Tri-State Outputs) 


— 


F 


w 


8T28 


Quad Non-Inverting Bus Driver/Receiver (Tri-State Outputs) 





r- 

r 


w 


8T31 


8-Bit Bidirectional I/O Port 


— 






8T32 


Programmable 8-Bit, I/O Port (3-State) 


— 


1 


* 


8T33 


Programmable 8-Bit, I/O Port (Open Collector) 


— 


1 


* 


8T35 


Asynchronous Programmable 8-Bit I/O Port (Open Collector) 


— 


1 




8T37 


Hex Bus Receiver with Hysteresis— Schmitt Trigger (DM8837) 




F 


w 


8T38 


Quad Bus Transceiver (Open Collector) (DM8838) 




F 


w 


8T80 


Quad 2-lnput NAND Gate (High Voltage) 




F 


w 


8T90 


Hex Inverter (High Voltage) 




F 


w 


8T95 


High Speed Hex Buffers/Inverters (74365/DM8095) 




F 


w 


8T96 


High Speed Hex Buffers/Inverters (74366/DM8096) 




F 


w 


8T97 


High Speed Hex Buffers/Inverters (74367/DM8097) 




F 


w 


8T98 


High Speed Hex Buffers/Inverters (74368/DM8098) 




F 


w 



* = Qualification planned 



sionotics 
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LINEAR INDUSTRY CROSS REFERENCE 



DEVICE 


DESCRIPTION 


PACKAGE 




COMPARATORS 






SE521 


Dual Comparator 


F 




SE526 


Analog Voltage Comparator 


F 




SE527 


Analog Voltage Comparator 


p 




SE529 


Analog Voltage Comparator 


p 


K 


LH2111 


Dual Comparator 


p 




Livn 1 1 


Comparator 


p 


T 


i RJl i '1 a 

Livmy 


Dual Comparator 


F 


K 


1 KiliOO 

LMloy 


Quad Comparator 


F 




LM193/193A 


Diif)! riomnaratnr 




T 


/uA710 


Differential Voltage Comparator 


F 


T 


mA711 


Comparator 


F 


K 




DIFFERENTIAL AMPLIFIERS 






SE510 


Dual Differential Amplifier 


p 




SE511 


Dual Differential Amplifier 


p 




SE515 


Differential Amplifier 


p 


r\ 


mA733 


Video Amplifier 


p 


r\ 




OPERATIONAL AMPLIFIERS 






LF155/156 


FET Op Amp 


T 




LH2101A 


Dual Op Amp 


F 




LH2108A 


Dual Op Amp 


F 




LM101 


High Perf. Op Amp 


F 


T 


LM101A 


High Perf. Op Amp 


F 


T 


LM107 


General Purpose Op Amp 


F 


F 


LM108 


Precision Op Amp 


F 


t 


LM108A 


Precision Op Amp 


F 


T 


LM124 


Quad Op Amp 


F 




LM158 


Dual Op Amp 




T 


MC1556 


Op Amp 


c 
r 


1 


MCI 558 


Dual Op Amp 


F 


T 


SE532 


Dual Op Amp 




T 


SE535 


Hi Slew Rate Op Amp 


T 




SE538 


Hi Slew Rate Op Amp 


T 




mA709 


Op Amp 


F 


T 


mA709A 


Op Amp 


F 


T 


mA741 


General Purpose Op Amp 


F 


T 


mA747 


Dual Op Amp 


F 


K 


mA748 


General Purpose Op Amp 


F 


T 



DEVICE 



DESCRIPTION 



PACKAGE 



SE567 

DM7820 
DM7830 

SE555 
SE556 
SE558/9 

LM109 
SE5554 
78XX (7) 
79XX (7) 
79MXX (7) 
mA723 

DS1611-1614 

MC1 508-8 

SE5008 

SE5009 



PHASE LOCKED LOOPS 

Tone Decoder P1 1 

LINE RECEIVERS 

Dual Differential Line Receiver F 
Dual Differential Line Receiver F 

TIMERS 

Timer F 

Dual Timer F 

Quad Timer F 

VOLTAGE REGULATORS 

5 Volt Regulator DA 

Dual Track Reg F 

Positive Reg DA 

Negative Reg DA 

Med Power Reg DB 

Precision Voltage Regulator F 

DRIVERS 

Peripheral Drivers 

D/A 

8-Bit D/A F 

8-Bit D/A F 

8-Bit D/A F 
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INTRODUCTION 

The following information applies to all 
packages unless otherwise specified on 
individual package outline drawings. 

General 

1 . Dimensions shown are metric units (mil- 
limeters), except those in parentheses 
which are English units (inches). 

2. Lead spacing shall be measured within 
this zone. 

a. Shoulder and lead tip dimensions 
are to centerline of leads. 

3. Tolerances non-cumulative 

4. Thermal resistance values are deter- 
mined by utilizing the linear temperature 
dependence of the forward voltage drop 
across the substrate diode in a digital 
device to monitor the junction tempera- 
ture rise during known power applica- 
tion across VCC and ground. The values 
are based upon 120 mils square die for 
plastic packages and a 90 mils square die 
in the smallest available cavity for her- 
metic packages. All units were solder 
mounted to P.C. boards, with standard 
stand-off, for measurement. 

Plastic Only 

5. Lead material: Alloy 42 or equivalent, 
solder dipped. 

6. Body material: Plastic 

7. Round hole in top corner denotes lead 
No. 1. 

8. Body dimensions do not include mold- 
ing flash. 

Hermetic Only 

9. Lead material 

a. Alloy 52— gold plated, or solder dipped. 

b. ASTM alloy F-15 (KOVAR) or equivalent- 
gold plated, tin plated, or solder dipped. 

c. ASTM alloy F-30 (Alloy 42) or equivalent- 
tin plated. 

d. ASTM alloy F-15 (KOVAR) or equivalent- 
gold plated. 

e. ASTM alloy F-15 (KOVAR) or equivalent- 
tin plated. 

10. Body Material 

a. 1010 Steel— nickel plated or tin plate over 
nickel. 

b. Eyelet, ASTM alloy F-1 5 or equivalent— gold 
or tin plated. 

c. Eyelet, ASTM alloy F-15 orequivalent— gold 
or tin plated, glass body. 

d. Ceramic with glass seal at leads. 

e. BeO ceramic with glass seal at leads. 

f. Ceramic with ASTM alloy F-1 5 or equivalent. 

1 1 . Lid Material 

a. 1010 steel, nickel plated, or tin-plate over 
nickel, weld seal. 

b. Nickel or tin plated nickel, weld seal. 

c. Ceramic, glass seal. 

d. ASTM alloy F-15 or equivalent, gold plated. 

e. BeO Ceramic with glass seal. 

f. Translucent AI2O3, glass seal. 



PLASTIC PACKAGES 



NO. OF 
LEADS 


PACKAGE 
CODE ^ 




DESCRIPTION^ 


PAGE 


Standard Dual-in-Line 








8 


NE 


162/65 




3 


14 


NH 


150/65 


TO-116/MO-001 


3 


16 


NJ 


137/53 


MO-001 


3 


18 


NK 


135/53 




3 


20 


NL 


135/53 




3 


22 


NM 


120/53 




3 


24 


NN 


116/53 


MO-015 


4 


28 


NQ 


1 1 6/53 


MO-015 


4 


40 


NW3 


1 10/50 




4 


Power Dual-in-Line 








14 


NHA2 


95/33 


Butterfly 


3 


16 


NJA2 


95/33 


Butterfly 


3 


18 


NKA2,3 


90/26 


Riittprflv 
LJU lid 1 1 y 


3 


20 


NLA2,3 


90/26 


Butterfly 


3 


24 


NNA2 


60/23 


Butterfly 


4 


28 


NQA2 


56/21 


Butterfly 


4 


Power 










3 


S 


200/70 


TO-92 


5 


3 


U 


75/3 


TO-220 


5 


3 + GND 


GB3 


95/15 


Single-in-Line (SIL) 


5 


4 + GND 


GC3 


95/15 


Single-in-Line (SIL) 


5 


12 + GND 


PH/PHA3 


95/15 


Batwing 


5 



12.Signetics symbol, angle cut, or lead tab 
denotes Lead No. 1. 

13. Recommended minimum offset before 
lead bend. 

14. Maximum glass climb .010 inches. 

15. Maximum glass climb or lid skew is .010 
inches. 

16. Typical four places. 

17. Dimension also applies to seating plane. 



iiigiiDtiCS 
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HERMETIC PACKAGES 



NO. OF PACKAGE 
LEADS CODE 


V®jc(°C/W) 


DESCRIPTION! 


PAGE 


Metal Headers 










2 


DA 


TBD 


TO-3 Solid Header 


6 


3 


DB 


TBD 


TO-39 Solid Header, Short Can 


6 


4 


DC 


TBD 


TO-72 Solid Header 


6 


4 


DE 


TBD 


TO-72 Glass Filled Header 


6 


8 


T 


150/25 


TO-99 Header (.200 Dia.) 


7 


10 


K 


150/25 


TO-100 Header, Short Can 


7 


10 


L 


150/25 


TO-100 Header, Tall Can 


7 


Flat Packs 










10 


WF 


240/50 


Flat Ceramic 


8 


14 


WH 


205/50 


Flat Ceramic 


8 


16 


WJ 


200/50 


Flat Ceramic 


8 


24 


WN 


155/40 


Flat Ceramic 


8 


16 


RJ/RJA 


133/30 


Flat Ceramic, BeO 


8 


18 


RKA3 


TBD 


Flat Ceramic, BeO 




24 


RNA 


TBD 


Flat Ceramic, BeO 


8 


28 


RQA 


TBD 


Flat Ceramic, BeO 


9 


40 


RWA 


TBD 


Flat Ceramic, BeO 


9 


10 


QF 


230/55 


Flat Ceramic 


9 


14 


QH 


185/45 


Flat Ceramic 


9 


16 


QJ 


1 70/45 


Flat Ceramic 


9 


24 


QN 


155/44 


Flat Ceramic 


9 


10 


QFA 


c.o\jI OO 


Flat Ceramic Laminate 


1 n 

1 u 


14 


QHA 


185/45 


Flat Ceramic Laminate 


10 


16 


QJA 


170/45 


Flat Ceramic Laminate 


10 


24 


QNA 


155/44 


Flat Ceramic Laminate 


10 


Cerdip Family 










14 


FH 


110/30 


Dual in-Line Ceramic 


11 


16 


FJ 


100/30 


Dual-in-Line Ceramic 


11 


18 


FK 


93/27 


Dual-in-Line Ceramic 


11 


22 


FM 


75/27 


Dual-in-Line Ceramic 


11 


24 


FN 


60/26 


Dual-in-Line Ceramic 


11 


Laminated Ceramic, Side Brazed Lead 






8 


lEA 


100/30 


Dip Laminate 


12 


14 


IHA 


95/25 


Dip Laminate 


12 


16 


IJA 


90/25 


Dip Laminate 


12 


18 


IKA 


88/25 


Dip Laminate 


12 


22 


IMA 


80/25 


Dip Laminate 


12 


24 


INC/IND 


65/25 


Dip Laminate 


12 


28 


IQA 


60/25 


Dip Laminate 


13 


40 


iWA 


55/25 


Dip Laminate 


13 


50 


IZA 


TBD 


Dip Laminate 


13 



NOTES 

1. Dual-in-Line packages unless otherwise described 

2. Package outline is the same as corresponding standard Dual-in-Line package with identical number 
of leads 

3. Package not yet available, scheduled for 1977 release 
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PLASTIC: Standard and Power Dual-ln-Une 



NE Package 



r LEAD NC 




NH Package and NHA Package 

r LEAD NO. 1 




NJ Package and NJA Package 




- (.110) 
_ 0.53 (.021) ( 090) 
0.38 (.015) 



NK Package and NKA Package 



-LEAD NO. 1 



O 



o 



23.50 (.925) 




NL Package and NLA Package 

r LEAD NO. 1 [7] 




NM Package 



- LEAD NO. 1 [7] 




s 



signDtics 
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PLASTIC: Standard and Power Dual-ln-Line (cont'd.) 



NN Package and NNA Package 



O 



o 



31.88 I1.2S5) J 1.14 (.045) 

'0.51 (.020) 



14.99 (.590) 1 1.91 (.076) 

1.65 (.065) 




NQ Package and NQA Package 



J- LEAD NO. 1 




1.12 (.044) 2.29 (.090) 



NW Package 



Package not yet available 
Scheduled for 1977 release 
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PLASTIC: Power (Not Dual-ln-Line) 



S Package 



2.41 (.095) 
INPUT — 



5.21 (.205) OIA. 



[JIJTJ 

r""" n n [V 



SEATING PLANE 



.48 (.019) 
.41 (.016) 



3.43 (.135) MIN 



(V — ° 



U Package 



3.0S (.120) 
2.54 (.100) 


15.37 (.606) 
14.60 (.576) 
, , 1 , 12.32 (.485) 


1.14 (.045) 
12.70 (.5001 MIN - 


1 r 

11 


P 




1 2.79 
6.40 (.250) 2.28 



SEATING PLANE - 



1.40 (.065) 
f 1.14 (.045) 

Mil 



~T"|->-6.73 (.266)-»-j 
5.97 (.235) 



I 2.92 (.115) 



2.41 (.095) 

NOTE: 1. LEAD MATERIAL - COPPER, NICKEL PLATED, SOLDER DIPPED. 



GB Package 



GC Package 



Package not yet available 
Scheduled for 1977 release 



Package not yet available 
Scheduled for 1977 release 



PH/PHA Package 





A 

a70(.146) 
3.60 (.138) 

PHA 

(ALTERNATE TAB CONFIGURATION) 
10.36 (.41 




.3 (.0118)NOM. 



BignntiES 



HERMETIC: Metal Headers 



DA Package 



-22.23 (0.875) MAX. DIA. - 



30.40 (1.197 ) 

29.90 (1.177) 




TERMINAL CONNECTIONS 
PIN 1 - INPUT 
PIN 2 - OUTPUT 
CASE - GROUND 



3.43 (.135) MAX. 

L 



•-SEATING PLANE 



-3.01 (.116) DIA 



2 MOUNTING 
"HOLES 4.09 (.161) 
3.84 (.151)° 



13.35 (.525) R. MAX. 



2 PINS 1^ (.043) 
0.97 (.038) 



DB Package 



9.40 (.370) 

9.02 (.355) 
_a26(^) 
8.00 (.315) 



5(.030)T~ 



u u u 

D D 



0.48 (.019) 
0.41 (.016) 



I 5.33 (.210) 
■^4.83 (.190)"*^ 




CONSTRUCTION NOTES: 9b, 10b, lib 



DC Package 



DIA. 
,4^ U9b)^ 
1 4.52 (.178) I 



14.22 (.560) 
12.70 (.500) 



^5.64 (.230)-^ 
6.31 (.209) 



-4 LEADS 
0.48 (.019 ) 
0.41 (.016) 




CONSTRUCTION NOTES: 9b. 10b, lib 



DE Package 



,4^ urn. 

r4.52 (.178)" 



5.33 (.210) 
4.32 (.170) 



2 (.170) 



0.76 (.030) 
f" MAX. 



14.22 (.560) 
12.70 (.500) 



-^5.84 (.230) 
6.31 (.209) 
DIA. 



-4 LEADS 
0.48 (.019) 
0.41 (.016) 




■i— 2M (.100) T.P. 
^1.27 (.050) T.P. 



CONSTRUCTION NOTES: 9b, 10c, lib 
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HERMETIC: Metal Headers (cont'd.) 



T Package 



_QD D DQx 



^ 0.48 (.019) 
0.41 <.016) ^ 
8 LEADS 




K Package 



I 8^ (.325) ^1 

!"^8.00 (.315)°"^- ^1 




^ rX^. INSULATOR 



6.10 (.240) 4.06 (.160) 
5.59 (.220) 3.05 (.120)1 



CONSTRUCTION NOTES: 9b, 10c, lib 



CONSTRUCTION NOTES: 9b, 10c. lib 




CONSTRUCTION NOTES: 9b, 10c, lib 



sii|nDtics 
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HERMETIC: Flat Packs 



WF Package 

I I — fli] LEAD NO. 1 
llil' ^ 



"0 



1 5.21 (.205) 
JL 4.95 (.195) 



6.60 (.260) 
6.10 (.240) 



-0 



6.60 (.260) I t 

^ — H 0.48 (.019) I T 0.89 (.035) trz] 

^^H^ 2184 (j60)_j (:6T5) ^ H 



I 0.15 (.01 



± 



1 



|-*— [Ti] o.7( 



1.02 (.040) f 2.16 (.085) f 
0.51 (.020) 1.40 (.055) 



CONSTRUCTION NOTES: 9c, lOd, 11c 



WJ Package 



- LEAD NO. 1 [li] 



0.51 (.020) |T| 




WH Package 

I 0.13 (.005) 



0.13 (.005) MIN 

LEAD NO. 1 0.51 (.020) - 







T 



0.25 (.010) l— I 



CONSTRUCTION NOTES: 9c, lOd, 11c 



5.97 (.235) 
- 21.84 (.860)- 
21.34 (.840) 

-0 



i 0.15 (.00 



CONSTRUCTION NOTES: 9c, lOd, 1 



WN Package 



7.75 (.305) 9.14 ( .360) 
7.49 (.295) 8.38 (.330) 



I 0.48 (.019 ) 
0.38 (.015) 



~1 

0.89 (.035) (—1 
0.38 (.015) 



1.02 (.040 ) _f t_ L>6 < 085> 




CONSTRUCTION NOTES: 9c, lOd, 11c 



RJ and RJA Package 



7.37 (.290) 
6.48 (.255)"^ 
24.38 (.960) 



0.51 (.020) [1] 1.52 ( .060) 

^ 1.02 (.040) 



9.14 ( .360 ) 10.39 (.409) 
8.64 (.340) 9.40 (.370) 



~f"0.48 (.019) 
0.38 (.015) 



0.64 (.025) 
025(^010) 



f 0.1! 



23.88 (.940) 

_»J L ID CONFIGURATION FOR RJ ON LY | 



I 0.76 (.030) [iJj 



^1 



RNA Package 




(23j-*-| U-0.76(.030) -*| k— [m] 

1 I 1 1^ 



1.02 (.040) 

0.52 (.020) I 

I 2.16 i.Ot 
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HERMETIC: Flat Packs (cont'd.) 



RQA Package 

MU X— liil 




CONSTRUCTION NOTES: 9c, lOe, 1l6 




—J 0.76 (.030) MIN. I I [2} j f T , g 



CONSTRUCTION NOTES: 9d, lOd, 11c 



QJ Package 



LEAD NO. 1 >@ 






{2} 0.51 (.020) 


r 


— 0.00 MIN 


































4. 1.52 (.060) 


10.03 
9.40 










1 1.02 (.040) 












1 9.14 (.360) 
8.64 (.340) 










0.48 (.019) 
0.38 (.015) 




9.40 (.370) 
8.38 (.330) 


6.99 (.275) 

6.22 (.246) " 

24.38 (.960) 




1 

0.71 (.028) 
0.25 (.010) 


0.16 (.006) 1 

0.10 (.004) "~n 

1 


23.88 (.940) 
— (15] »-j |-*-^ 0.76 (.030) 


^ 


1 



RWA Package 

0.51 (.020) >A U [T] 




CONSTRUCTION NOTES: 9c, lOa, 

QH Package 

, LEAD NO. - 




m 

0.13 



7.87 (.310) 6.60 (.260) J 

7.24 (.286) ~*T* 6.10 (.240) \ 



oj5(jo6) J L_ra 

0.10 (.004) ' 

1 I h= 



21.34 (.840) 



T 



0.76 (.030) 



CONSTRUCTION NOTES: 9d, lOd. lip 

QN Package 

0.51 (.020)-*! I-^ [2] / [12] 



1 T 

79 (.031) I 



L52(^) rji 
1.02 (.040) LU 



14.22 (.560) 
13.72 (.640) 
10.03 (.395) 




.10 (.004) MIN |l6] 



t ] 2.16 (.086) 

078 imVi 1-27 rroO) 

0.51 (.020) 



j— ^ — ► j^j— o.76(.o; 



CONSTRUCTION NOTES: 9d, lOd, 11c 



t 0.15 (.006) 
0.10 (.004) 



CONSTRUCTION NOTES: 9c, lOd, 11c 
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HERMETIC: Flat Packs (cont'd.) 



QFA Package 



QHA Package 



LEAD NO. 1 ^ 



0.13 (.005) r 



14(045) L 



, 7.24 (.285)- ^ ^ 6^,^ ^ 0.51 (.020) [J] 

0.38 (.015) 6.10 (.240) 1.14 (.045) MAX - 

M. [li] ^-^ 0.76 (.030) [13) 



^0, 



1 



6.60 (.260> 
6.10 (.240) 



0.1s (.006) t 
0.10 (.004) 



1^ (^) 

1.14 (.045) I— ' 



7.87 (.310) 
7.37 (.290) 



.51 (.020) [2] 



-1 rliej 

L0i8(^) Li.14 



0-64 1.025) f~ 
0.25 (.010) 

1.27 (.050) 

0.76 (.030) 



(16] 

1.14 (.045) MAX 



U— 0.76 (.030) [13] ^ 

i i 2.16 ( Ot 



CONSTRUCTION NOTES: 9d, lOf, 1 



CONSTRUCTION NOTES: 9d, lOf, 11c 



QJA Package 



LEAD NO. 1 [12] 




0.48 ( .019) T 1.1 4 (.045) MAX 
0.38 (.015) 



CONSTRUCTION NOTES: 9d, lOf, 11c 



QNA Package 



to.64 (.025) 1" 
0.2s (.010) 



-*-| |-« — [2] LEAD NO. 1 [12] 



1.40 (.055) rri 
p. 14 (.045) LiJ 




^[15] ^ |- .76 1.030)113] 

r— i~i „ 



S.O8 ( .200 ) 
4.57 (.180) 
1.27 (.050) 
0.76 (.030) 



RKA Package 



CONSTRUCTION NOTES: 9d, lOf, 11c 



Package not yet available 
Scheduled for 1977 release 
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HERMETIC: Cerdip 



FH Package 



[12] r LEAD NO. 1 



7.67 (.302) MAX 



8.13 (.320) 

7.37 (.290) 


2.29 (.090 

1 










1 ^ 



2.79 (.110) rn 2^ (.098) 
£29 (.090) 1.78 (.070) 




FJ Package 



LEAD NO. 1 [12] 



7.67 (.302) MAX 



1.02 (.040) I ^ 8.13 (.320) 




0.58 (.023) 2.79 (.110) 1.27 (.050) 
0.38 (.015) 2.29 (.090) 0.38 (.015) 



CONSTRUCTION NOTES: 9c, lOd, lie 



CONSTRUCTION NOTES: 9c, lOd, 11c 



FK Package 

LEAD NO. 1 [12] 



7.87 (.310) MAX 




0.76 (.030) 
CONSTRUCTION NOTES: 9c, lOd, 1' 



(.090) [2] 



L 0.20 (.008) I 
10.03 (.395) ^ I 
7 R-> t 5nn> ^ 



FM Package 



LEAD NO. 1 [12] 
[\ rJ\ /\ /\ /\ /\ /\ . 




10.30 (.405) 


s 
1 














2.54 (.100) 



.02 (.040 ) 
).38 (.015) 

12.57 (.495 ) 



CONSTRUCTION NOTES: 9c, lOd, lie 



FN Package 



LEAD NO. 1 



32.77 (1.290) 




0.58 (.023) II 
0.3B (.015)__ 

1.78 (.070) 

0.76 (.030) 

CONSTRUCTION NOTES: 9c, lOd, 11 
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HERMETIC: Laminated Ceramic, Side Brazed Lead 



lEA Package 



I HA Package 







1_ 



12.95 (.510) 
12.95 (.510) 



0.38 (.015) I 1 

1.52 (.060) J U 

1.14 (.045) 

CONSTRUCTION NOTES: 9e, lOf, 



3.30 (.120) 
2.29 (.080) 



I 4.45 (. 



3.18 (.125) 
J 



3.30 (.120) 
2.29 (.080) 



2.79 (.110 ) [3] 
2.29 (.090) 



1^ 8.13 (.320) El] 1 

7.37 (.290) 






El 








0.31 (.012) 

0.20 (.008) 




1 8.74 (.344) 

r 7.11 (.280) 






CONSTRUCTION NOTES: 9e, lOf, 1 



[JA Package 



LEAD NO. 1 [12] 




IKA Package 








^1.65(065) 
0.76 (.030) 1 


_^ 8.13 (.320) ^ 1 

7.37 (.290) 


3.30 (.120) 
1 2.29(180) 






____ t__. 


0.31 (.012) J 
0.20 (.008) ~n 


1 

.40 (.055) 
.63 (.025) 





[3] 4:45 (.175) 

3.18 (.125) 



CONSTRUCTION NOTES: 9e, lOf, 1 



CONSTRUCTION NOTES: 9e, lOf, 11c 



IMA Package 



INC Package and IND Package 





CONSTRUCTION NOTES: 9e, lOf, 11c 



CONSTRUCTION NOTES: 9e, lOf. 11c, 11f (IND) 
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HERMETIC: Laminated Ceramic, Side Brazed Lead (cont'd.) 



IQA Package 



IWA Pacl<age 





1.78 (.070) 
0.76 (.030) 


14.98 (.590) 1 


3.30 (.120) 
2.29 (.080) 
f 


1 13^ (^) J 
1 12.95 (.510) *• 




J U 'J 


■> 


' ?£I<£!2) 1 


\ 1 


0.20 (.008) 1 




CONSTRUCTION NOTES: 9e, lOf. 1i 



CONSTRUCTION NOTES: 9e, lOf, 



IZA Package 




CONSTRUCTION NOTES: 9e, lOf, 11c 
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SIGNETICS 

HEADQUARTERS 

811 East Arques Avenue 
Sunnyvale, California 94086 
Phone: (408) 739-7700 



ALABAMA 

Huntsville 

Phone: (205) 534-5671 



ARIZONA 

Phoenix 

Phone:(602)971.2517 



CALIFORNIA 

inglewood 

Phone: (213) 670-1101 
Irvine 

Phone: (714) 833-8980 

(213)924-1668 
San Diego 

Phone: (714) 560-0242 
Sunnyvale 

Phone:(408)736-7565 

COLORADO 

Parker 

Phone:(303)841-3274 

FLORIDA 

Pompano Beach 

Phone: (305) 782-8225 

ILLINOIS 

Rolling Meadows 

Phone: (312)259-8300 

INDIANA 

Noblesville 

Phone (317) 773-6770 

KANSAS 

Wichita 

Phone: (316) 683-5652 

MARYLAND 

Columbia 

Phone: (301) 730-8100 

MASSACHUSETTS 

Woburn 

Phone: (617)933-8450 

MINNESOTA 
Edina 

Phone: (612)835-7455 

NEW JERSEY 

Cherry Hill 

Phone: (609) 665-5071 
Piscataway 
Phone: (201) 981-0123 

NEW YORK 

Wappingers Falls 

Phone:(914)297-4074 
Woodbury, L.I. 
Phone: (516) 364-9100 



OHIO 

Worthington 

Phone: (614) 888-7143 



TEXAS 

Dallas 

Phone: (214) 661-1296 



REPRESENTATIVES 



CALIFORNIA 

San Diego 

Mesa Engineering 
Phone: (714) 278-8021 

Sherman Oaks 

Astralonics 

Phone: (213) 990-5903 



CANADA 

Calgary, Alberta 

Philips Electronics Industries Ltd. 

Phone: (403) 243-2710 

Montreal, Quebec 

Philips Electronics Industries Ltd. 
Phone: (514) 342-9180 

Ottawa, Ontario 

Phillips Electronics Industries Ltd. 
Phone: (613) 237-3131 

Scarborough, Ontario 

Philips Electronics Industries Ltd. 
Phone:(416)292-5161 

Vancouver, B.C. 

Philips Electronics Industries Ltd. 
Phone: (604) 435-4411 



COLORADO 

Denver 

Barnhill Five, Inc. 
Phone: (303) 426-0222 



CONNECTICUT 

Newtown 

Kanan Associates 
Phone: (203) 426-8157 



FLORIDA 

Aitamonte Springs 

Semtronic Associates 
Phone: (305) 831-8233 

Largo 

Semtronic Associates 
Phone: (813) 586-1404 



ILLINOIS 

Chicago 

L-Tec Inc. 

Phone: (312) 286-1500 



INDIANA 

Indianapolis 

Enco Marketing 
Phone: (317) 546-5511 



MARYLAND 

Glen Burni 
Microcomp, Inc. 
Phone: (301) 761-4600 



MASSACHUSETTS 

Reading 

Kanan Associates 
Phone: (617) 944-8484 



MICHIGAN 

Bloomfield Hills 

Enco Marketing 
Phone: (313) 642-0203 



MINNESOTA 
Edina 

Mel Foster Tech. Assoc. 
Phone: (612) 835-2254 



NEW JERSEY 

Haddonfield 

Thomas Assoc. Inc. 
Phone: (609) 854-3011 



NEW MEXICO 

Albuquerque 

The Staley Company, Inc. 
Phone: (505) 821-4310/11 



NEW YORK 

Ithaca 

Bob Dean, Inc. 
Phone: (607) 272-2187 



NORTH CAROLINA 

Cary 

Montgomery Marketing 
Phone: (919) 467-6319 



OHIO 

Centerviiie 

Norm Case Associates 
Phone: (513) 433-0966 

Fairview Park 

Norm Case Associates 
Phone: (216) 333-4120 

OREGON 

Portland 

Western Technical Sales 
Phone: (503) 297-1711 

TEXAS 

Austin 

Cunningham Co. 
Phone: (512) 459-8947 

Dallas 

Cunningham Co. 
Phone: (214) 233-4303 

Houston 

Cunningham Company 
Phone: (713) 461-4197 

UTAH 

West Bountiful 

Barnhill Five, Inc. 
Phone: (801) 292-8991 



WASHINGTON 

Bellevue 

Western Technical Sales 
Phone:(206)641-3900 



WISCONSIN 

Greenfield 
L-Tec, Inc. 

Phone: (414) 545-8900 



DISTRIBUTORS 



ALABAMA 

Huntsville 

Hamilton/Avnet Electronics 
Phone: (205) 533-1170 



ARIZONA 

Phoenix 

Hamilton/Avnet Electronics 
Phone: (602) 275-7851 

Liberty Electronics 
Phone:(602)257-1272 



CALIFORNIA 

Costa Mesa 

Avnet Electronics 
Phone: (714) 754-6111 

Schweber Electronics 
Phone: (213) 537-4320 

Culver City 

Hamilton Electro Sales 
Phone: (213) 558-2173 

El Segundo 

Liberty Electronics 
Phone: (213) 322-8100 

Mountain View 

Elmar Electronics 
Phone: (415) 961-3611 

Hamilton/Avnet Electronics 
Phone: (415) 961-7000 

San Diego 

Hamilton/Avnet Electronics 
Phone:(714)279-2421 

Liberty Electronics 
Phone: (714) 565-9171 

Sunnyvale 

Intermark Electronics 
Phone: (408) 738-1111 



CANADA 

Downsview, Ontario 

Cesco Electronics 
Phone: (416) 661-0220 

Mississauga, Ontario 

Hamilton/Avnet Electronics 
Phone: (416) 677-7432 

Montreal, Quebec 

Cesco Electronics 
Phone: (514) 735-5511 

Zentronics Ltd. 
Phone: (514) 735-5361 
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Ottawa, Ontario 

Cesco Electronics 
Phone:(613) 729-5118 

Hamilton/Avnet Electronics 
Phone: (613) 226-1700 

Zentronics Ltd. 
Phone: (613) 238-6411 

Toronto, Ontario 
Zentronics Ltd. 
Phone: (416) 789-5111 

Vancouver, B.C. 

Bowtek Electronics Co., Ltd. 
Phone: (604) 736-1141 

Viile St. Laurent, Quebec 

Hamilton/Avnet Electronics 
Phone: (514) 331-6443 



COLORADO 

Commerce City 

Elmar Electronics 
Phone:(303)287-9611 

Denver 

Hamilton/Avnet Electronics 
Phone: (303) 534-1212 

Lakewood Acacia Sales 
Phone: (303) 232-2882 



CONNECTICUT 

Danbury 

Schweber Electronics 
Phone:(203)792-3500 

Georgetown 

Hamilton/Avnet Electronics 
Phone: (203) 762-0361 

Hamden 

Arrow Electronics 
Phone:(203)248-3801 



FLORIDA 

Ft. Lauderdale 

Arrow Electronics 
Phone: (305) 776-7790 

Hamilton/Avnet Electronics 
Phone: (305) 971-2900 

Hollywood 

Schweber Electronics 
Phone: (305) 922-4506 

Orlando 

Hammond Electronics 
Phone: (305) 241-6601 



GEORGIA 

Atlanta 

Schweber Electronics 
Phone:(404)449-9170 

Norcross 

Hamilton/Avnet Electronics 
Phone: (404) 448-0800 



ILLINOIS 

Elk Grove 

Schweber Electronics 

Phone: (312) 593-2740 
Elmhurst 

Semiconductor Specialists 

Phone: (312) 279-1000 
Schiller Park 

Hamilton/Avnet Electronics 

Phone: (312) 671-6082 

INDIANA 

Indianapolis 

Semiconductor Specialists 
Phone: (317) 243-8271 

KANSAS 
Lenexa 

Hamilton/Avnet Electronics 
Phone: (913) 888-8900 

MARYLAND 

Baltimore 

Arrow Electronics 
Phone:(301)247-5200 

Gaithersburg 

Pioneer Washington Electronics 

Phone: (301) 948-0710 
Hanover 

Hamilton/Avnet Electronics 

Phone: (301) 796-5000 
Rockville 

Schweber Electronics 

Phone: (301) 881-2970 

MASSACHUSETTS 

Waltham 

Schweber Electronics 
Phone:(617)890-8484 
Woburn 
Arrow Electronics 
Phone: (617) 933-8130 
Hamilton/Avnet Electronics 
Phone: (617) 933-8000 

MICHIGAN 

Livonia 

Hamilton/Avnet Electronics 
Phone: (313) 522-4700 
Troy 

Schweber Electronics 
Phone: (313) 583-9242 

MINNESOTA 

Eden Prairie 

Schweber Electronics 
Phone: (612) 941-5280 
Edina 

Hamilton/Avnet Electronics 
Phone: (612) 941-3801 
Minneapolis 
Semiconductor Specialists 
Phone: (612) 854-8841 



MISSOURI 

Hazelwood 

Hamilton/Avnet Electronics 
Phone: (314) 731-1144 



NEW MEXICO 

Albuquerque 

Hamilton/Avnet Electronics 
Phone: (505) 765-1500 



NEW YORK 

Buffalo 

Summit Distributors 
Phone:(716)884-3450 

East Syracuse 

Hamilton/Avnet Electronics 
Phone: (315) 437-2642 

Farmingdale, L.I. 

Arrow Electronics 
Phone: (516) 694-6800 

Rochester 

Hamilton/Avnet Electronics 
Phone:(716)442-7820 

Schweber Electronics 
Phone: (716) 461-4000 

Westbury, L.I. 

Hamilton/Avnet Electronics 
Phone: (516) 333-5800 

Schweber Electronics 
Phone: (516) 334-7474 



NORTHERN NEW JERSEY 

Cedar Grove 

Hamilton/Avnet Electronics 
Phone:(201)239-0800 

Saddlebrook 

Arrow Electronics 
Phone: (201) 797-5800 



SOUTHERN NEW JERSEY 
AND PENNSYLVANIA 

Cherry Hill, N.J. 

Milgray-Delaware Valley 
Phone: (609) 424-1300 

Moorestown, N.J. 

Arrow/ Angus Electronics 
Phone: (609) 235-1900 

ML Laurel, N.L 

Hamilton/Avnet Electronics 
Phone: (609) 234-2133 



CENTRAL NEW JERSEY 
AND PENNSYLVANIA 

Somerset, NJ. 

Schweber Electronics 
Phone: (201) 469-6008 

Horsham, PA 

Schweber Electronics 
Phone: (215) 441-0600 



NORTH CAROLINA 

Greensboro 

Hammond Electronics 
Phone: (919) 275-6391 

OHIO 

Beechwood 

Schweber Electronics 
Phone: (216) 464-2970 

Cleveland 

Arrow Electronics 
Phone: (216) 464-2000 
Hamilton/Avnet Electronics 
Phone: (216) 461-1400 
Pioneer Standard Electronics 
Phone: (216) 587-3600 

Dayton 

Arrow Electronics 
Phone: (513)253-9176 
Hamilton/Avnet Electronics 
Phone: (513) 433-0610 
Pioneer Standard Electronics 
Phone: (513) 236-9900 

TEXAS 

Dallas 
Component Specialties 
Phone: (214)357-4576 
Hamilton/Avnet Electronics 
Phone: (214) 661-8661 
Schweber Electronics 
Phone:(214)661-5010 

Houston 

Component Specialties 
Phone: (713) 771-7237 

Hamilton/Avnet Electronics 
Phone: (713) 780-1771 

Schweber Electronics 
Phone: (713) 784-3600 

UTAH 

Salt Lake City 

Alta Electronics 
Phone: (801) 486-7227 
Hamilton/Avnet Electronics 
Phone: (801) 972-2800 

WASHINGTON 

Bellevue 

Hamilton/Avnet Electronics 
Phone: (206) 746-8750 

Seattle 

Liberty Electronics 
Phone: (206) 763-8200 

Intermark Electronics 
Phone: (206) 767-3160 

WISCONSIN 

New Berlin 

Hamilton/Avnet Electronics 
Phone: (414) 784-4510 
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FOR SIGNETICS 

PRODUCTS 

WORLDWIDE: 



ARGENTINA 

Fapesa l.y.C. 

Buenos-Aires 

Phone: 652-7438/7478 

AUSTRIA 

Osterreichische Philips 

Wien 

Phone: 93 26 11 
AUSTRALIA 

Philips Industries-ELCOMA 
Lane-Cove, N.S.W. 
Phone: 421261 

BELGIUM 

M.B.L.E. 

Brussels 

Phone: 523 00 00 
BRAZIL 

Ibrape, S.A. 

Sao Paulo 
Phone:284-4511 

CANADA 

Philips Electron Devices 

Toronto 

Phone: 425-5161 
CHILE 

Philips Chllena S.A. 

Santiago 
Phone: 39-4001 

DENMARK 

MiniwattA/S 

Kobenhavn 

Phone: (01) 69 16 22 



FINUND 

Oy Philips Ab 

Helsinki 
Phone: 1 72 71 

FRANCE 

R.T.C. 

Paris 

Phone:355-44-99 
GERMANY 

Valvo 

Hamburg 

Phone:(040)3296-1 
HONG KONG 

Philips Hong Kong, Ltd. 

Kwuntong 
Phone: 3-427232 

INDIA 

Semiconductors, Ltd. 

(REPRESENTATIVE ONLY) 
Bombay 

Phone: 293-667 
INDONESIA 

P J. Philips-Ralin Electronics 

Jakarta 

Phone: 581058 
IRAN 

Berkeh Company, Ltd. 

Tehran 

Phone: 831564 
ISRAEL 

Rapac Electronics, Ltd. 

Tel Aviv 

Phone:477115-6-7 
ITALY 

Philips S.p.A. 

Milano 

Phone:2-6994 



JAPAN 

Signetics Japan, Ltd. 

Tokyo 

Phone: (03) 230-1521 

KOREA 

Kumho & Co. 

Seoul 

Phone: (76) 5271-5 
MEXICO 

Electronica S.A. de G.V. 
Mexico D.F. 
Phone:533-1180 

NETHERLANDS 

Philips Nederland B.V. 

Eindhoven 

Phone: (040) 79 33 33 
NEW ZEALAND 

E.D.A.C., Ltd. 

Wellington 
Phone: 873 159 : 

NORWAY 

Electronica A.S. 

Oslo 

Phone: (02) 15 05 90 
PHILIPPINES 

Philips Industrial Dev., Inc. 

Makata-Rizal 
Phone: 868951-9 

SINGAPORE/MALAYSIA 

Philips Singapore Pte., Ltd. 

Toa Payoh 
Phone: 538811 

SOUTH AFRICA 

E.D.A.C. (PTY), Ltd. 

Johannesburg 
Phone: 24-6701-3 



SPAIN 

Copresa S.A. 

Barcelona 
Phone: 329 63 12 



SWEDEN 

Elcoma A.B. 

Stockholm 
Phone: 08/67 97 80 



SWITZERLAND 

Philips A.G. 

Zurich 

Phone: 01/44 22 11 



TAIWAN 

Philips Taiwan, Ltd. 

Taipei 

Phone: (02) 551-3101-5 



THAILAND/LAOS 

Saeng Thong Radio, Ltd. 

Bangkok 

Phone: 527195, 519763 



UNITED KINGDOM 

Mullard, Ltd. 

London 

Phone: 01-580 6633 



UNITED STATES 

Signetics International Corp. 

Sunnyvale, California 
Phone:(408)739-7700 



VENEZUELA, PANAMA, 
ARUBA, TRINIDAD 

Instrulab C.A. 

Caracas 
Phone: 614138 
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BIPOLAR MEMORY 



3101A (O.C.) 64-Bjt Bipolar Scratch Pad Memory (16X4) 32 

54/74S89 (d C.) 64-Bit Bipolar Scratch Pad Memory (16X4) 32 

54/74S189 (T.S.) 64-Bit Bipolar Scratch Pad Memory (16X4) 32 

54/74S200 (T.S.) 256-Bit TTL RAM (256X1) 47 

54/74S201 (T.S.) 256-Bit TTL RAM (256X1) 47 

54/74S301 (O.C.) 256-Bit TTL RAM (256X1) 47 

82S09 (O.C.) 576-Bit Bipolar RAM (64X9) 52 

82S10(O.C.) 1024-Bit Bipolar RAM (1024X1) 56 

82511 (T.S.) 1024-Bit Bipolar RAM (1024X1) 56 

82512 (O.C.) 32-Bit Bipolar Multiport Memory (8X4) 27 

82516 (T.S.) 256-Bit Bipolar RAM (256X1) 43 

82517 (O.C.) 256-Bit Bipolar RAM (256X1) 43 

82S21 (O.C.) 64-Bit Bipolar Write-While-Read RAM (32X2) 36 

82S23 (O.C.) 256-Bit Bipolar PROM (32X8) 89 

82S25 (O.C.) 64-Bit Bipolar Scratch Pad Memory (16X4) 32 

82S27(O.C.) 1024-Bit Bipolar PROM (256X4) 97 

8228 4096-Bit Bipolar ROM (1024X4) 80 

82S100(T.S.) Bipolar Field Programmable Logic Array (16X48X8) 142 

825101 (O.C.) Bipolar Field Programmable Logic Array (16X48X8) 142 

825102 (O.C.) Bipolar Field Programmable Gate Array (16X9) 159 

825103 (T.S.) Bipolar Field Programmable Gate Array (16X9) 159 

82S110(O.C.) 1024-Bit Bipolar RAM (1024X1) 56 

825111 (T.S.) 1024-Bit Bipolar RAM (1024X1) 56 

825112 (T.S.) 32-Bit Bipolar Multiport Memory (8X4) 27 

82S114(T.S.) 2048-Bit Bipolar PROM (256X8) 109 

82S115(T.S.) 4096-Bit Bipolar PROM (512X8) 109 

825116 (T.S.) 256-Bit Bipolar RAM (256X1) 43 

8251 1 7 (O.C.) 256-Bit Bipolar RAM (256X1 ) 43 

82S123 (T.S.) 256-Bit Bipolar PROM (32X8) 89 

82S126 (O.C.) 1024-Bit Bipolar PROM (256X4) 101 

82S129 (T.S.) 1024-Bit Bipolar PROM (256X4) 101 

82S130(O.C.) 2048-Bit Bipolar PROM (512X4) 114 

82S131 (T.S.) 2048-Bit Bipolar PROM (512X4) 114 

82S136 (O.C.) 4096-Bit Bipolar PROM (1024X4) 122 

82S137(T.S.) 4096-Bit Bipolar PROM (1024X4) 122 

82S140(O.C.) 4096-Bit Bipolar PROM (512X8) 118 

82S141 (T.S.) 4096-Bit Bipolar PROM (512X8) 118 

825180 (O.C.) 8192-Bit Bipolar PROM (1024X8) 126 

825181 (T.S.) 8192-Bit Bipolar PROM (1024X8) 126 

82S184(O.C.) 8192-Bit Bipolar PROM (2048X4) 134 

82S185 (T.S.) 8192-Bit Bipolar PROM (2048X4) 134 

82S190(O.C.) 16,384-Bit Bipolar PROM (2048X8) 138 

82S191 (T.S.) 16,384-Bit Bipolar PROM (2048X8) 138 

825200 (T.S.) Bipolar Mask Programmable Logic Array (16X48X8) 152 

825201 (O.C.) Bipolar Mask Programmable Logic Array (16X48X8) 152 

82S208 (T.S.) 2048-Bit Bipolar RAM (256X8) 64 

82S210 (T.S.) 2304-Bit Bipolar RAM (256X9) 64 

825214 (T.S.) 2048-Bit Bipolar ROM (256X8) 72 

825215 (T.S.) 4096-Bit Bipolar ROM (512X8) 72 

82S226(O.C.) 1024-Bit Bipolar ROM (256X4) 70 

82S229(T.S.) 1024-Bit Bipolar ROM (256X4) 70 

82S230(O.C.) 2048-Bit Bipolar ROM (512X4) 75 

82S231 (T.S.) 2048-Bit Bipolar ROM (512X4) 75 

82S240(O.C.) 4096-Bit Bipolar ROM (512X8) 77 

82S241 (T.S.) 4096-Bit Bipolar ROM (512X8) 77 

825280 (O.C.) 8192-Bit Bipolar ROM (1024X8) 82 

825281 (T.S.) 8192-Bit Bipolar ROM (1024X8) 82 

82S290 (O.C.) 16,384-Bit Bipolar ROM (2048X8) 85 
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82S291 (T.S.) 16,384-Bit Bipolar ROM (2048X8) 85 

82S400(O.C.) 4096-Bit Bipolar RAM (4096X1) 67 

82S400A (O.C.) 4096-Bit Bipolar RAM (4096X1) 67 

82S401 (T.S.) 4096-Bit Bipolar RAM (4096X1) 67 

82S401A (T.S.) 4096-Bit Bipolar RAM (4096X1) 67 

82S2708 (T.S.) 8192-Bit Bipolar PROM (1024X8) 130 

93415A(O.C.) 1024-Bit Bipolar RAM (1024X1) 60 

93425A (T.S.) 1 024-Bit Bipolar RAM (1 024X1 ) 60 

10139 256-Bit ECL High Performance PROM (32X8) 93 

10149 1024-Bit ECL PROM (256X4) 105 

10155 16-Bit ECL CAM (8X2) 23 

MOS MEMORY 

1103 1024-Bit Dynamic Decoded MOS RAM (1024X1) 204 

1702A 2048-Bit Electrically Programmable MOS ROM (256X8) 274 

2101 1024-Bit Static MOS RAM (256X4) 175 

2101-1 1024-Bit Static MOS RAM (256X4) 175 

2101- 2 1024-Bit Static MOS RAM (256X4) 175 

2102 1024-Bit Read/Write Static MOS RAM (1024X1) 187 

2102- 1 1024-Bit Read/Write Static MOS RAM (1024X1) 187 

2102-2 1024-Bit Read/Write Static MOS RAM (1024X1) 187 

2102A 1024-Bit Static MOS RAM (1024X1) 190 

2102AL 1024-Bit Static MOS RAM (1024X1) 190 

2102A-2 1024-Bit Static MOS RAM (1024X1) 190 

2102AL-2 1024-Bit Static MOS RAM (1024X1) 190 

2102A-4 1024-Bit Static MOS RAM (1024X1) 190 

2102AL-4 1024-Bit Static MOS RAM (1024X1) 190 

2102A-6 1024-Bit Static MOS RAM (1024X1) 190 

21F02 1024-Bit Read/Write Static MOS RAM (1024X1) 194 

21F02-2 1024-Bit Read/Write Static MOS RAM (1024X1) 194 

21F02-4 1024-Bit Read/Write Static MOS RAM (1024X1) 194 

21L02 1024-Bit Read/Write Static MOS RAM (1024X1) 197 

21L02-1 1024-Bit Read/Write Static MOS RAM (1024X1) 197 

21L02-2 1024-Bit Read/Write Static MOS RAM (1024X1) , 197 

21L02-3 1024-Bit Read/Write Static MOS RAM (1024X1) 197 

2111 1024-Bit Static MOS RAM (256X4) 178 

2111-1 1024-Bit Static MOS RAM (256X4) 178 

2111- 2 1024-Bit Static MOS RAM (256X4) 178 

2112 1024-Bit Static MOS RAM (256X4) 181 

2112- 1 1024-Bit Static MOS RAM (256X4) 181 

2112-2 1024-Bit Static MOS RAM (256X4) 181 

2115 1024-Bit Static MOS RAM (1024X1) 200 

2115L 1024-Bit Static MOS RAM (1024X1) 200 

2125 1024-Bit Static MOS RAM (1024X1) 200 

2125L 1024-Bit Static MOS RAM (1024X1) 200 

2501 256-Bit Read/Write Static MOS RAM (256X1) 169 

25L01 256-Bit Read/Write Static MOS RAM (256X1) 172 

2502 1024-Bit Multiplexed Dynamic Shift Register (256X4) 307 

2503 1024-Bit Multiplexed Dynamic Shift Register (512X2) 307 

2504 1024-Bit Multiplexed Dynamic Shift Register (1024X1) 307 

2505 512-Bit Recirculating Dynamic Shift Register (512X1) 302 

2506 Dual 100-Bit Dynamic Shift Register (100X2) 300 

2507 Dual 100-Bit Dynamic Shift Register (100X2) 300 

2509 Dual 50-Bit Static Shift Register (50X2) 286 

2510 Dual 100-Bit Static Shift Register (100X2) 286 

2511 Dual 200-Bit Dynamic Shift Register (200X2) 286 

2512 1024-Bit Recirculating Dynamic Shift Register (1024X1) 302 

2513 2560-Bit Static Character Generator (64X8X5) 258 

2516 3072-Bit Static Character Generator (64X6X8) 263 
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2517 Dual 100-Bit Dynamic Shift Register (100X2) . . . . . 300 

2518 Hex 32-Bit Static Shift Register (32X6) 283 

2519 Hex 40-Bit Static Shift Register (40X6) 283 

2521 Dual 128-Blt Static Shift Register (128X2) 292 

2522 Dual 132-Bit Static Shift Register (132X2) 292 

2524 512-Bit Recirculating Dynamic Shift Register (512X1) 306 

2525 1024-Bit Recirculating Dynamic Shift Register (1024X1) 305 

2526 5184-Bit Static ROM/Character Generator (64X9X9) 268 

2527 Dual 240-Bit Static Shift Register (240X2) 295 

2528 Dual 250-Bit Static Shift Register (250X2) 295 

2529 Dual 256-Bit Static Shift Register (256X2) 295 

2530 4096-Bit High Speed Static MOS ROM (512X8) 221 

2532 Quad 80-Bit Static Shift Register (80X4) 289 

2533 1024-Bit Static Shift Register (1024X1) 298 

2580 8192-Bit Static MOS ROM (2048X4) 239 

2600 16.384-Bit Static MOS ROM (2048X8) 242 

2600-1 16,384-Bit Static MOS ROM (2048X8) 242 

2606 1024-Bit Read/Write Static MOS RAM (256X4) 184 

2606-1 1024-Bit Read/Write Static MOS RAM (256X4) 184 

2607 8192-Bit Static MOS ROM (1024X8) 232 

2608 8192-Bit Static MOS ROM (1024X8) 236 

2608-1 8192-Bit Static MOS ROM (1024X8) 236 

2609 8192-Bit Static MOS ROM (128X9X7) 225 

2616 16,384-Bit Static MOS ROM (2048X8) 250 

2616- 1 16,384-Bit Static MOS ROM (2048X8) 250 

2617 16,384-Bit Static MOS ROM (2048X8) 254 

2617- 1 16,384-Bit Static MOS ROM (2048X8) 254 

2660 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 208 

2660-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 208 

2660-2 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 208 

2660-3 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 208 

2680 4096-Bit Read/Write Dynamic MOS RAM (4096X1 ) 216 

2680-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 216 

2680-2 4096-Bit Read/Write Dynamic MOS RAM (4096X1) 216 

2704 4096-Bit Erasable and Electrically Reprogrammable MOS ROM (512X8) 279 

2708 8192-Bit Erasable and Electrically Reprogrammable MOS ROM (1024X8) 279 
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